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Ronert Ray McGee, arp AITTAKER and 
-Perpheral Neuropathy tm Lascar E. Ceevasse and R. 
Drug Therapy of Ataxia and Disorders of the Basal Gang) 

Cerebellar-Striatar Kamar ......,..... 

Chemotherapy Carcinoma. Everyy V. 
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Bacterial Arthritis: B tithe | reatment of 77 Patients. Yv 


Ciinical Staff Conferengeg 
Chronic Apithous: Herpes labialis and Related Cor 
bin€d tame weeetine of the National Institutes of He 
Case Reports: 
Pancytopent) wath Disseminated Tuberculosis. W. 
Observation on the Saemesss of Crises in Sickle Cell Anemia. J. 


_ Fatal Fat Minimal Soft Tissue Injury 


@ Patient with Chronic Mycloc. 
under Pherapy. M. 
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‘Two @ases With Mucus-Producing Bronchogen 
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Aviation dhreshold of Space: General Consid 
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When more potent drugit are 
needed, prescribe one of the con- 
venient single-tebies combinations 


Rauwiioid® + Veriloid 
alseroxyion 1 mg. and alkeverrs mg. 
or 
Rauwiloid® + Hexamethontam® 
alseroxyion 1 mig. and hexamethoniom 
chioride dihydrate 250 


Many 
taince on Rawwiheld alone after desired Brood pres- 
gure jevels are reached medication. 


* Because 


hypertensive patients,.. Doadge adjustment is 


vente with severe be 


RauwiLorp provides effective ‘Ranuwolfia 
action virtually free from serious side effects 
... the smooth therapeuticeffieacy of Rauwiloid 
is associated with a lower ineidence of certam 
unwanted side effects than ip reserpine...and 
with a lower incidence of depression. Toler- 
ance does not develop. 42 

Ravuwitor can be ipitial therapy for Ne 


rarely 2 problem. 


Subseription per a 00, United States, Canada, Hawai, ana Puerto Rico; 


other conutries, 


postage paid at Lancaster, 


: 
3 
: 
: 


“.... detailed, comprehensive, and excel- 
lently produced. The authors are a brilliant 
and enthusiastic team and their book reflects 
their wide experience and original approach. 
The tone of the book is set by the preface 
which shows understanding of the rapid 
growth and changing concepts of the subject 
and an unusual graciousness in describing 
the contributions of others....There is... 
no other textbook on this subject which dis- 
closes wider reading or a more intellectual 
analysis of the problems which still remain 
controversial. The illustrations deserve com- 
ment. Most are excellent, and a few... are 
striking and original. The angiocardiograms 
...are admirable. This is an invaluable book 
for the pediatrician and a stimulating and 
useful one for the internist... .” 

—Annals of Internal Medicine 


“This is a large and very impressive 
volume and a valuable one.... It will be 
a great help to pediatricians, cardiolo- 
gists, and cardiac surgeons.” 

-Walter C. Alvarez, M.D. 
Modern Medicine 


“ ...The analyses of the anatomy, dy- 
namics, diagnosis, treatment, and differential 
diagnoses are so clearly put, so authorita- 
tive and comprehensive, that the general 
practitioner will find it surprisingly easy to 
decidedly enhance his understanding of the 
whole subject....The clarity of the book is 
the happy result of the cooperation of three 
very unusual physicians....an excellent ref- 
erence volume... .” 

Kenneth G. Jennings 
New York State Journal of Medicine 


“,...clearly written, well organized, 
and adequately illustrated. Each chapter 
is supplemented by an up-to-date bibli- 


ography. It should be of great value to 
every general practitioner, pediatri- 
cian, internist, cardiologist, and medical 
student.” 

Andrew M. Margileth, Comdr., MC, USN 
U. S. Armed Forces Medical Journal 


“...This excellent book brings up to date 
and analyzes a tremendous amount of infor- 
mation. The material is drawn from the 
author’s extensive clinical experience .. . and 
from many other sources. Well-organized 
chapters and good summary tables render the 
data readily accessible for quick reference... . 
This book will be considered essential by 
pediatricians and internists....As the most 
recent and in many ways the most inclusive 
reference text, it should be available in the 
libraries of medical schools, hospitals, and 


medical societies.” 
Janet S. Baldwin, M.D. 
Medical News 


See Heart Disease in Infancy and Child- 
hood at your bookstore, or use this coupon 
to order. 


s 
: The Macmillan Company, Box A-13 
i 60 Fifth Avenue, New York 11, N. Y. | 


| Please send me copies of Keith-Rowe- ] 
j Vlad: Heart Disease in Infancy and Childhood, | 
i @ $22.50. 
1 Bill me 
j (Publisher pays delivery charge if you enclose 
| Payment with your order.) 


Payment enclosed 


Street 


Name 


] City, Zone, State ...... 
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A good day’s work without fear of angina 


...on Metamine® Sustained, b.i.d.’ 


This normally active angina patient who can do a 
satisfying day’s work without discomfort or the 
dread of a severe attack is typical of those con- 
trolled by METAMINE® SUSTAINED—aminotrate 
phosphate, 10 mg. (Leeming). A simple pro- 
tective medication (1 tablet on arising and 1 before 
the evening meal), METAMINE SUSTAINED elimi- 
nates anginal episodes altogether, or greatly 
reduces their severity and frequency. Many pa- 
tients refractory to other drugs of this type are 
aided by METAMINE SUSTAINED’. 


Moreover, relative freedom from side effects typ- 
ical of many cardiac nitrates (headache, nausea, 


1. Eisfelder, H.W.: Case history 18/35. Pers. comm. 2. Fuller, H.L. and Kassel, L.E.: Antibiotic Med. & Clin. Therapy, 3:322, 1956. 


hypotension) permits angina-preventive medica- 
tion with METAMINE SUSTAINED for indefinite 
periods. And, when you prescribe METAMINE 
SUSTAINED, b.i.d., your angina patient will need 
less nitroglycerin and thus remain fully responsive 
to this vital emergency medication. 


Supplied: bottles of 50 and 500 sustained-release tablets. 
Also: METAMINE (2 mg.); METAMINE (2 mg.) WITH 
BUTABARBITAL (4 gr.); METAMINE (10 mg.) WITH 
BUTABARBITAL (34 gr.) SUSTAINED; METAMINE (10 mg.) 
SUSTAINED WITH ERPINE (0.1 mg.). 


Thos. Looming ¢ Gee New York 11. 


nee. 1 tablet 
all mght 
/ 
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HOEBER-HARPER 


BASIC CLINICAL BOOKS 


HOOBLER’S Hypertensive Disease 


New! This practical new volume details step-by-step procedures for bring- 
ing blood pressure under control. Covering all phases of patient manage- 
ment, the author discusses the diagnosis of primary hypertension and its 
complications, and provides specific treatment regimens designed to reduce 
the blood pressure. Criteria for the recognition of secondary forms of hyper- 
tension are also provided, along with recommendations for the treatment 
of those types susceptible to cure. Contains 12 appendices with techniques . 
for tests and treatment, and the handling of hypertensive emergencies. £ 
By StBLEY HOOBLER, M.D., Assoc. Prof. of Medicine, Univ. of Michigan, Director, Hyper- : 
tension Clinic, Univ. of Michigan Hospital. 364 pp. $7.50 


LAWRENCE’S Cellular and Humoral Aspects 

of the Hypersensitive States 
Just Published! Twenty-five authorities from a variety of disciplines bring 
together in one source the diverse approaches to those aspects of immunology 
relating to altered tissue reactivity. Eighteen monographic chapters reflect 
the direction and tempo of current evolutionary changes in immunological 
concepts and their impact upon the main courses of action in relation to the 
study of hypersensitive states. Internists, Immunologists, allergists, micro- 
biologists, pathologists, pediatricians, medical students—everyone concerned 
with the problems of hypersensitivity—will welcome this valuable new addi- 
tion to medical literature. 


Edited by H. SHERWOOD LAWRENCE, M.D., Assoc. Prof. of Medicine, N. Y. University. 
683 pp., 192 illus. $18.00 


PALMER’S Clinical Gastroenterology 
Modern concepts of ‘‘the patient as a whole”’ are integrated with the organic 
approach to disease in this new guide to digestive tract disorders for physi- 
cians and surgeons. Here is critical evaluation of the clinical attitudes which 
underlie practice in this area today, as well as facts and data to answer 
questions in a hurry. Each chapter is devoted to an organ and its diseases. 
In addition to the clinical manifestations, there are practical discussions of 
etiology, pathology, diagnostic tests, therapy and prognosis of each condition. 
Complete treatment programs are given and all recommendations are based 
on personal experience. 


By Eppy D. PALMER, M.D., Lieut. Col. U.S.A.; isn Chief of Gastroenterology, Walter 
Reed Hospital. 640 pp., profusely illus. $18.50 


— SEND ON APPROVAL 4 


PAUL B. HOEBER, Inc., MEDICAL BOOK DEPARTMENT OF HARPER & BROTHERS 
49 East 33rd Street, New York 16, New York 
Please send me on approval the books checked : 


| (J HOOBLER’S Hypertensive Disease..$7.50 LAWRENCE’S Hypersensitive States.__.$18.00 
| PALMER’S Clinical 

| 


C] My check is enclosed (return privileges) 0 Bill me 
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1 thoroughly modern 
| private Spa under 

conservative medical 
supervision 


HOT SPRINGS, VIRGINIA 


M. B. Jarman, 


YOUR ATTENTION 


To the advertising pages of this 
journal is recommended by the 
Advertising Committee. This 
committee controls the ac- 
ceptance of promotional ma- 
terial in the Annals of Internal 
Medicine in the interest of its 
readers. The committee ac- 
cepts advertisements only of 
worthy products or competent 
services offered by reputable 
firms. It refuses all that is 
irrelevant to the practice of in- 
ternal medicine. 


The Annals reader who exam- 
ines the informative and at- 
tractive advertisements in each 
issue takes one more step in 
keeping abreast of newer de- 
velopments in clinical medi- 
cine. 


Vol. 1, No. 1—July, 1927 

Vol. 1, No. 2—August, 1927 
Vol. 1,No. 4—October, 1927 
Vol. 1, No. 7—January, 1928 
Vol. 2, No. 5—November, 1928 
Vol. 3,No. 1—July, 1929 


Vol. 6, No. 4—October, 1932 


Vol. 18, No. 4—April, 1943 
Vol. 24, No. 1—January, 1946 
Vol..46, No. 2—February, 1957 


Address Journals to: 
E. R. LOVELAND, Executive Secretary 


$1.50 each for 
Vol. 3, No. 2—August, 1929 
Vol. 3, No. 3—September, 1929 
Vol. 3, No. 4—October, 1929 _ 
Vol. 3, No. 5—November, 1929 
Vol. 3, No. 6—December, 1929 
Vol. 5, No. 12—June, 1932 


$1.00 each for 
Vol. 6, No. 8—February, 1933 
Vol. 6, No. 9—March, 1933 


75¢ each for 


WANTED 


Back Issues of 
ANNALS OF INTERNAL MEDICINE 


Good used copies of the following issues are now needed. Only those 
issues which are currently being advertised will be accepted. 


Vol. 49, No. 3—September, 1958 
Vol. 49, No. 4—October, 1958 


4200 Pine Street, Philadelphia 4, Pa. 


Please Mention this Journal when writing to Advertisers 
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Aunt Effie was the family’s all-out worrier. Things were bad? 
. .. they’d get worse. Going well? Look out for trouble. Nerv- 
ous as a Cat, she had a stomach to match and only her “‘soda’”’ 
to console it. 


The years and Aunt Effie have passed, but not the dedicated 
worriers. Today, though, you can provide lastingly effective 
pain relief and acid control for their nervous stomachs with 
Gelusil . . . the antacid adsorbent Aunt Effie should have had. 


Especially important to your hospitalized patients . . . Gelusil is all 
antacid in action . . . contains no laxative . . . does not constipate. 
Prescribe Gelusil, the choice of modern physicians, for every 
antacid need. 


GELUSIL 


the physician’s antacid 


MORRIS PLAINS. NU. 


AUNT EFFI 
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From all over America 


HOSPITAL STAFFS ACCLAIM ‘SENOKOT’ IN THE 
TREATMENT OF CONSTIPATION 


‘Senokot’ Tablets andGranules are routinely prescribed in more than 3000 hospitals from coast to coast and 
overseas. ‘Senokot’ is preferred, not only by hospitals, but by an ever-growing number of physicians for 
the safe, physiological correction of constipation. Following are typical comments, among many, from 


hospitals throughout the United States: 


CHARLOTTE, NORTH CAROLINA 

“...not one of the patients has experienced any un- 
toward reaction nor has there been any evidence of 
diarrhea in the infants of post-partum mothers who 
were breast feeding.” 

“...nurses...report that they no longer have complaints 
of abdominal ‘griping’ pain which was so prevalent 
heretofore with the usage of harsher laxatives in post- 
partum patients.”! 

BERWYN, ILLINOIS 

“.,.standard item in the obstetrical service at MacNeal 
Memorial Hospital.”? 

SCHENECTADY, NEW YORK 

“Definitely it cuts down on the amount of postpartum 
nursing care from a point of view of giving postpartum 
enemas. For this, the nurses are very thankful.’ 
GALVESTON, TEXAS 

“...very helpful in the postoperative care of our 
patients...’4 

NORRISTOWN, PENNSYLVANIA 

“...have been used mainly with patients who com- 
plained of constipation as a side effect of chlorpro- 
mazine therapy.’’> 

BATTLE CREEK, MICHIGAN 

“...we are using Senokot more frequently than any 
other product in its class for mild constipation...’’6 
BOSTON, MASSACHUSETTS 

“...certainly effective clinically ...”7 


PHOENIX, ARIZONA 


“..cut down the number of enemas required by ap- 
proximately 60 per cent...’”’8 


PHILADELPHIA, PENNSYLVANIA 


“Undoubtedly it does reduce the nurses’ time and ef- 
forts, particularly in that few enemas are required...’’9 


MINNEAPOLIS, MINNESOTA 


“...Clinically effective...has reduced post-partum en- 
emas at least two-thirds.” 


AKRON, OHIO 


“...very effective and helpful; the nurses are par- 
ticularly happy to have a product such as yours. No 
untoward accidents have occurred thus far on our 
service...”11 


TYLER, TEXAS 


“Tt reduces the nurses’ time, and we do recommend it 
for our patients.’’!2 


CHICAGO, ILLINOIS 


“,..unquestionably it has reduced the instances of 
enemas in our Institution.” !% 


COLUMBUS, OHIO 
“...we are recommending it for our patients.’’4 


CITED REFERENCES: 1. Tart, J. M., Jr.: Personal Communication, 
1957. 2. Sykora, L. J.: Personal Communication, 1957. 3. Phillips, 
J. B.: Personal Communication, 1957. 4. McGivney, J.: Personal 
Communication, 1957. 5. Kremens, J. B.: Personal Communica- 
tion, 1957. 6. Holsted, E.: Personal Communication, 1957. 
7. Abrams, A. A.: Personal Communication, 1958. 8. Van Epps, C.: 
Personal Communication, 1957. 9. Gruber, F. E.: Personal Com- 
munication, 1957. 10. Bergquist, J. R.: Personal Communication, 
1957. 11. Wentsler, N. E.: Personal Communication, 1957. 
12. Pummer, L. R.: Personal Communication, 1957. 13. Hawkins, 
R.: Personal Communication, 1957. 14. Baldridge, R. W.: Per- 
sonal Communication, 1957. 
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new for total 


of itching: 


infected. 
skin lesions | 


3 Kenalog, Spectrocin and Mycostatin in Plastibase 4 


ointment 


antipruritic/anti-inflammatory /antibacterial/ antifungal 


Mycolog Ointment — containing the new superior topical corticoid Kenalog — re- 
duces inflammation,** reiieves itching,*“* and combats or prevents bacterial, 
monilial and mixed infections.*’ It is extremely well tolerated, and assures a rapid, 
decisive clinical response for most infected dermatoses. 

“Thirty-one of 38 patients . . . obtained excellent or good control of dermato- 
logical lesions . . . [Mycolog] was highly effective, particularly in the man- 
agement of mixed infections. Several recalcitrant eruptions which had not 
responded to previous therapy were remarkably responsive to the daily 
application of this preparation over periods of 2 to 3 weeks.’* 

For total management of itching, inflamed, infected skin lesions, Mycolog contains 
triamcinolone acetonide, an outstanding new topical corticoid for prornpt, effective 
relief of itching, burning and inflammation** — neomycin and gramicidin for power- 
ful antibacterial action’ — and nystatin for treating or preventing Candida (Monilia) 
albicans infections.** 


Cleared in 5 days 


Application: Apply 2 to 3 times daily. Supply: 5 Gm. and 15 Gm. tubes. Each gram supplies 1.0 mg. (0.1%) triam~ 
cinolone acetonide, 2.5 mg. neomycin base, 0.25 mg. gramicidin, and 100,000 units nystatin in ecastiease. 

References: 1. Shelmire, J.B., Jr.: Monographs on Therapy 3:164 (Nov.) 1958.- 2. Nix, T.E., Jr., and Derbes, V.J.: 
Monographs on Therapy 3:123 (Nov.) 1958. - 3. Robinson, R.C.V.: Bull. School of Med., U. Maryland 43:54 (July) 
1958. - 4. Sternberg, T.H.: Newcomer, V.D., and Reisner, R.M.: Monographs on Therapy 3:115 (Nov.) 1958. - 5. 
Clark, R.F., and Hallett, J.J.: Monographs on Therapy, 3:153 (Nov.) 1958. - 6. Smith J.G., Jr.; Zawisza, R.J., and 


Dermatitis’ repens |with staph 


| ame 34 and monilia! 7 weeks 


duratior 


Blank, H.: Monographs 0n Therapy, 3:111 (Nov.) 1958. - 7. Monographs on Therapy, 3:137 (Nov.) 1958. - 8. 
Squibb Quality — the Priceless Ingredient 


Howell, C.M., Jr.: North Carolina M.J. 19:449 (Oct.) 1958. - 9. Bereston, E.S.: South. M.J. 50:547 (April) 1957. 
And whatever the topical corticoid need, a suitable Squibb formulation is available—Kenalog-S Lotion—7% cc. 


plastic squeeze bottles. Each cc. supplies 1.0 mg. (0.1%) triamcinolone acetonide, 2.5 mg. neomycin base and 
espectrocin’®, 


0.25 mg. gramicidin. Kenalog Cream, 0.1%—5 Gm. and 15 Gm. tubes. Kenalog Lotion, 0.1%—15 cc. plastic squeeze 
bottles. Kenalog Ointment, 0.1%—5 Gm. and 15 Gm. tubes. AND ‘KENALOG’ ARE SQUIBB TRADEMARKS 


Please Mention this Journal when writing to Advertisers 
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Excellent tracings under "|MPOSSIBLE” 


conditions 


Cardioscribe stability proved 
a thousand times over 


Clinical tests involving 1100 
twelve-lead ECGs clearly dem- 
onstrated why so many physi- 
cians choose G-E Cardioscribe 
electrocardiograph over price- 
compromised units. Consistent- 
ly excellent tracings were re- 
ported despite an erratic power 
supply and with sweltering, 
100F room temperatures. 

And performance like this is 
something owners everywhere 
count on, thanks to Cardio- 
scribe’s improved electronic 
stabilization. 

Cardioscribe offers new con- 
venience, too, with time-saving 
features such as perfected 
“swing-out” paper drive for in- 
stant loading. Also full provision 
for optional ballistocardiog- 
raphy. 

Before you decide, talk over 
Cardioscribe with your G-E 
x-ray representative to discover 
all the ways it helps to make 
your examinations swift, sure 
and easy. Or write X-Ray De- 
partment, General Electric 
Company, Milwaukee 1, Wis., 
for Pub. M-65. 


anv neat 


30 leads without shifting electrodes! 
Nomore need for tedious repositioning during 
even a full series of chest leads. G-E Cardio- 
scribe has provisions for making up to 30 leads 
following one initial setup. Positive-action, 
“no fail” lead transfer control. 


Progress Our Most Important Produet 
GENERAL @@ ELECTRIC 
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*Amsterdam, B.: 

New York J. Med. 
58:2199-2212 (July 1) 1958, 
Panel Discussion on 
Proper Nutrition for the 
Older Age Group, J. Am. 
Geriatrics Soc. 6:787-802 
(Nov,) 1958. Leckert, J. T.; 
Donovan, C. B.; McHardy, 
G., and Cradic, H. E.: J. 
Louisiana M. Soc. 
110:260-266 (Aug.) 1958. 


Evidence strongly suggests that cholesterol is an 
important factor in atherogenesis... 
and investigators agree it’s desirable to lower or prevent 
elevated blood cholesterol levels... .* 


(ARMOUR CHOLESTEROL LOWERING FACTOR) 


Arcofac lowers elevated blood 
cholesterol levels ... safely... 
effectively ...and need not 
impose radical dietary changes. 

Arcofac supplies linoleic acid, 
an essential polyunsaturated 
fatty acid that lowers high cho- 
lesterol levels. In addition, it 
provides vitamin B,;, deemed 
to convert linoleic 
acid into the primary essential 
fatty acid, arachidonic acid. 
Vitamin E, a powerful antioxi- 
dant, helps maintain the fatty 
acid in an unsaturated state. 


ARMOUR 


Each tablespoonful (15 ml.) of 

Arcofac contains: 

Essential fatty acidst. .. 6.8 Gm. 
(measured as linoleic) with 2.5 
1.U. of Vitamin Ett 

Pyridoxine hydrochloride 
(Vitamin Bs)......... 1.0 mg. 

tSupplied by safflower oil which 
contains the highest concentra- 
tion of polyunsaturated fatty 
acids of any commercially avail- 
able vegetable oil. 

ttAdded as Mixed Tocopherols 

Concentrate, N. F. 


ARMOUR PHARMACEUTICAL COMPANY + A Leader in Biochemical Research » KANKAKEE, ILLINOIS 
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Dimetane works in 
all symptoms of allergic 
rhinitis; and in urticaria, 
atopic and contact 
dermatitis. The summary 
conclusion of extensive 
clinical studies to date: . 
Dimetane provides 
unexcelled antihistaminic 
potency with minimal 
side effects. 

Forms available: Oral: 
Extentabs® (12 mg,), 
Tablets (4 mg.), 

Elixir (2 mg./5 ce.).. 
Parenteral: Dimetane-Ten 
Injectable (10 mg./ce.) 
or Dimetane -100 
Injectable (100 mg./ec.). 
A. H. Robins'Co., Inc., 
Richmond 20, Virginia 
Ethical Pharmaceuticals 
of Merit Since 1878. 


Allergic Tears: \ 
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RATIONALE 


“It appears that there is now available in 
chlorothiazide a drug which is a specific 
antagonist to the abnormal sodium 
metabolism seen in the vast majority of 
hypertensive patients. The use of this agent 
[DIURIL] may stand the test of time as the 
most vital and specific weapon in the 
treatment of a relatively non-specific disease 
in which the only specific abnormality known 
is one of sodium metabolism. . . . 
Chlorothiazide now appears to be the drug of 
choice when initiating therapy in the 
average hypertensive patient.” 


Reinhardt, D. J.: 
Delaware State Med. J. 30:1, January 1958. 


RESULTS 


“We have presented a group of 48 patients 
previously treated with a variety of 
antihypertensive agents.” “Upon the addition 
of chlorothiazide to their regimens, there 
was realized an additional blood pressure 
lowering effect of 23 mm. systolic and 

11 mm. diastolic.” 


Bunn, W. H., Jr.: 
Ohio State Med. J. §4:1168, September 1958. 


MINIMAL SIDE EFFECTS 


“There is an extremely wide range between 
therapeutic and toxic dosage, and no 
significant side effects and no sensitivity to 
the drug as yet have been observed.” 

“... it seems desirable to add potassium 
chloride 4 Gm. per day . . . in cases of 
hypertension. ...” 

Herrmann, G. R., Hejtmancik, M. R., Graham, R. N. 


and Marburger, R. C.: 
Texas State J. Med. 54:639, September 1958. 


dosage: one 250 mg. tablet DIURIL b.i.d. to one 
500 mg. tablet DIURIL t.i.d. 


supplied: 250 mg. and 500 mg. scored tablets DIURIL 
(Chlorothiazide) bottles of 100 and 1000. 


DIURIL ig g trademark of Merck & Co., Inc. 
© 1959 Merck & Co., Inc. 

Trademarks outside the U.S. : 
CHLOTRIDE, CLOTRIDE, SALURIC. 


&. 
ivision’of Merck Inc + Philadelphia 1, Pa, 
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the pattern of 


GLUCOSAMINE: 
TETRACYCLINE 


therapy 


TETRACYN 


capsules 

125 mg., 250 mg. 

oral suspension 

orange flavored, 2 oz. bottle, 
125 mg. per teaspoonful (5 cc.) 
pediatric drops 

orange flavored, 10 cc. bottle 
(with calibrated dropper), 5 mg. 
per drop (100 mg. per cc.) 


Pfizer) Science for the world’s well-being 


PFIZER LABORATORIES 
Division, Chas, Pfizer &Co.,Inc. _ 
Brooklyn 6, N. Y. 
4 *Trad rk for gl ine-potentiated 
tetracycline 


NoTE: Rapid and high initial antibiotic % 
blood levels are an important factor 
in uneventful recoveries. Glucosamine 
potentiation provides the fastest, highest 
tetracycline levels available with oral 
therapy. Bibliography and professional 
information booklet available on request. 


Please Mention this Journal when writing to Advertisers 
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and control 
of complicating and 


coronary vasodilatatio: 


_ reduces fear of attacks 
reduces severity of attac 
reduces frequency of at 
reduces dependence on 

reases workload tole: 


Tablets, vials of 50. 


robamate and 10 mg. 
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AN AMES CLINIQUICK 


CLINICAL BRIEFS FOR MODERN PRACTICE 


Why is the three-day biliary flush . 
recommended after cholecystectomy? 


To remove stones and debris frequently present in the common duct 
when choledochostomy has not been done. 
Source: Best, R. R.; Rasmussen, J. A., and Wilson, C. E.: A.M.A. Arch. Surg. 67:839, 1953. 


THREE-DAY BILIARY FLUSH* 


BEFORE BREAKFAST 6 oz. Citrate of Magnesia 

AFTER BREAKFAST 3 DECHOLIN with Belladonna tablets 
BEFORE LUNCH 3 tablespoons pure creanv or olive oil 
AFTER LUNCH 3 DECHOLIN with Belladonna tablets 
BEFORE SUPPER 3 tablespoons pure cream or olive oil 

1 nitroglycerin tablet (1/100 gr.) 
under the tongue 

AFTER SUPPER 3 DECHOLIN with Belladonna tablets 
AT BEDTIME 3 DECHOLIN with Belladonna tablets 


*Adapted from Best, R. R., and others: ibid. 


for hydrocholeresis plus reliable spasmolysis 


DECHOLI N° wits BELLADONNA 


(dehydrocholic acid with belladonna, AMEs) 


in postoperative management —“Hydrocholeretic therapy is employed 
as a routine feature...in patients with cholecystectomy, cholecystostomy, 
and other biliary tract procedures.”! 


in medical management—“...also recommended for patients with a clinical 
history of biliary tract disease when gallbladder disease 
has not been confirmed.”2 


1. Refresher Article: M. Times 85:1081 (Oct.) 1957. 
2. Best, R. R.: Mod. Med. 25:264 (March 15) 1957. 


for hydrocholeresis 


(dehydrocholic acid, AMEs) COMPANY, INC 
Elkhart « Indiana 


Available: DECHOLIN/ Belladonna tablets (dehydrocholic acid, AMES) Toronto + Conoda 
3% gr. (250 mg.) and extract of belladonna % gr. (10 mg.) 

Bottles of 100 and 500. ( \' 
DECHOLIN tablets: (dehydrocholic acid, AMES) 3% gr. (250 mg.) 

Bottles of 100, 500, and 1,000; drums of 5,000. 
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' SQUIBB ANNOUNCES NEW 


RAUTRAX 


a logical combination —Raudixin enhanced 
by an entirely new diuretic... Flumethiazide 


thus Squibb offers you greater latitude in solving the problem of 


HYPERTENSION 
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for the treatment of hypertension...without 


Rautrax combines Raudixin with flumethiazide 
for control of all degrees of hypertension. Clini- 
cians report it safely and rapidly eliminates 
excess extracellular sodium and water with- 
out potassium depletion.':?:* Through this 
dependable diuretic action of flumethiazide, 
the clinical and subclinical edema—so often 
associated with cardiovascular disease—is rapid- 
ly brought under control.?*:4> Flumethiazide 
also potentiates the antihypertensive action of 
Raudixin. By this unique dual action, a lower 


dosage of each ingredient effectively maintains 
safe antihypertensive therapy. - 

Diuresis without serum electrolyte imbalance 
Flumethiazide— the new, safe nonmercurial diuretic 
—rapidly achieves its diuretic effect without 
causing appreciable plasma electrolyte imbal- 
ance.':?- Potassium loss is less than with 
other nonmercurial diuretics.1 Moreover, the 
inclusion of supplemental potassium chloride 
in Rautrax provides added protection against 


| 


RAUDIXIN 


SQUIBB STANDARDIZED 
WHOLE ROOT RAUWOLFIA SERPENTINA 


FLUMETHIAZIDE 
POTASSIUM CHLORIDE 


fear of significant potassium depletion ‘*° 


potassium and chloride depletion in the long- 
term management of the hypertensive patient. 


Sodium and water retention is rapidly relieved,’ 
and once the fluid balance has been brought 
within normal limits, continued administration 
of Rautrax does not appreciably alter the nor- 
mal serum electrolyte pattern. 

Control of hypertension with less side effects 
Raudixin—a cornerstone on which to build a 


therapeutic regimen for control of hypertension. 


RAUTRAX ... GREATER LATITUDE IN SOLVING THE 

PROBLEM OF HYPERTENSION 

@ Prompt, safe antihypertensive effect — by the comple- 
mentary action of Raudixin and flumethiazide 

BLess potassium loss than with other nonmercurial 
diuretics! 

@ No loss in effectiveness after continued administration 

@ No influence on blood urea nitrogen, blood count or 
other hematologic values5 

@ Fewer and less severe side effects®.7 

@ Less need for severe restriction in sodium intake 

& Gout, purpura, or allergic reactions not reported 


SQUIBB 
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RAUTRAX 


RAUDIXIN PLUS AN ENTIRELY NEW DIURETIC...FLUMETHIAZIDE 
NATURAL COMPANION 
TO FAMOUS RAUDIXIN TO HELP SOLVE THE PROBLEM... 


HYPERTENSION 


Dosage: 2 to 6 tablets daily in divided doses initially; may 
be adjusted within range of 1 to 6 tablets daily in divided 
doses. Note: In hypertensive patients already on gangli- 
onic blocking agents, veratrum and/or hydralazine, the 
addition of Rautrax necessitates an immediate dosage re- 
duction of these agents by at least 50%. A similar reduction 
is also necessary when these ganglionic blocking agents 
are added to the Rautrax regimen. 

Supply: Capsule-shaped tablets each providing 50 mg. 
Raudixin, 400 mg. flumethiazide, and 400 mg. potassium 
chloride, bottles of 100. 


References: 1. Moyer, J.H., and others: Am. J. Cardiol,, 3:113 
(Jan.) 1959. ¢ 2. Bodi, T., and others: To be published, Am. J. 
Cardiol., (April) 1959.¢ 3. Fuchs, M., and others: Monographs on 
Therapy, 4:43 (April) 1959.° 4. Montero, A.C.; Rochelle, J.B., 
III, and Ford, R.V.: To be published. » 5. Rochelle, J.B., 11; — 
Montero, A.C., and Ford, R.V.: To be published, ¢ 6. Montero, 
A.C.; Rochelle, J.B., III, and Ford, R.V.: To be published. « 
7. Doffermyer, L.R.; Byrd, C.W., and Lilly, W.H.: North Carolina 

M.J. 19:430 (Oct.) 1958, 


Literature available on request. 


51) Squibb Quality — the Priceless Ingredient 


‘RAUDIXIN®’ AND ‘RAUTRAX’ ARE SQUIBB TRADEMARKS 
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DANGER 
THE 
ROUGH 


.. inviting pollenosis 


The control of allergic symptoms is 
a very important problem for your 
hay fever patient. But now, you can 
prescribe rapid, thorough relief with 
POLARAMINE — the closest to a perfect 
antihistamine. 


With PoLaraMINE your hay fever patient can 
reap the benefits of advanced antihistamine 
therapy without having to pay the penalty in side 
effects exacted by earlier antihistamines. Because 
of its greater therapeutic effectiveness, PoLARAMINE 
affords unexcelled antihistaminic protection at lower 
dosages than other antihistamines . . . and annoying side 
effects are virtually eliminated. 


POLARAMINE REPETABS permit patients daylong or nightlong relief 
from allergic symptoms with a single medication. 


Supplied: PoLARAMINE REPETABS,®6 mg., bottles of 100 and 1000. / Tablets, 2 mg., 
bottles of 100 and 1000. / Syrup, 2 mg. per 5 cc., bottles of 16 oz. 


the first major antihistamine advance in over a decade... 


OLARAMINE 


MALEATE dextro-chlorpheniramine maleate 


SCHERING CORPORATION - Bloomfield, New Jersey 
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— YOU WANT FOR 
£N1478-9 


NOW 

way 
to relieve pain 
and stiffness 
in muscles 
and joints 


INDICATED IN: 
MUSCLE STIFFNESS 
LUMBOSACRAL STRAIN 
SACROILIAG STRAIN 
WHIPLASH INJURY 
BURSITIS 

SPRAINS 
TENOSYNOVITIS 
FIBROSITIS 
FIBROMYOSITIS 
LOW BACK PAIN 
DISC SYNDROME 
SPRAINED BACK 
“TIGHT NECK” 


TRAUMATIC STRAINS 
AND BRUISES 


POSTOPERATIVE 
MYALGIA 
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@ Exhibits unusual analgesic properties, different from those 


of any other drug ® Specific and superior in relief of SoMAtic pain 


@ Modifies central perception of pain without abolishing natura! 
defense reflexes  Relaxes abnormal tension of skeletal muscle 


N-isopropyl-2-methyl-2-propyl-1, 3-propanediol dicarbamate 


@ More specific than salicylates @ Less drastic than steroids 
@ More effective than muscle relaxants 


soma has an unique analgesic action. It apparently modifies centra! pain 
perception without abolishing peripheral pain reflexes. Soma is particularly 
effective in relieving joint pain. Patients say that they feel better and sleep 
better with Soma than with any previously used analgesic, sedative or 
relaxant drug. 

Soma also relaxes muscle hypertonia, with its stresses on related joints, 
ligaments and skeletal structures. 


acts Fast. Pain-relieving and relaxant effects start in 30 minutes and 
last 6 hours. 


NOTABLY SAFE. Toxicity of SoMA is extremely low. No effects on liver, 
endocrine system, bloed pressure, blood picture or urine have been re- 
ported. Some patients may become sleepy on high dosage. 


SASY To use. Usual adult dose is one $50 mg, tablet 8 times daily and at 


suPPLIED: Bottles of 50 white sugar-coated 350 mg. tablets. 
Literature and samples on request. 


® 
Wy WALLACE LABORATORIES, NEW BRUNSWICK, N. J. 
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common denominator: a.p. 


Peritrate 


brand of pentaerythritol tetranitrate 


MORRIS PLAINS, N.4J, 


Worlds apart —plumber, pediatrician, 
press agent, counterman— these 
people have one thing in common: 
angina pectoris. Each one is receiving 
Peritrate 20 mg. q.i.d. as “basic 
therapy,” providing long-acting 
coronary vasodilatation for fewer, 

less severe attacks, increased 
exercise tolerance, and reduced 
nitroglycerin dependence. 

In one or another, however, 
underlying apprehensions, sudden 
stress situations, unpredictable 

daily schedules call for “basic 
therapy” plus individualized treatment. 
Broad coverage protection for each 
patient is afforded by a Peritrate 
formulation in terms of 


daptable 
rophylaxis 

ngina 
ectoris 


“basic therapy” 
Peritrate 20 mg. 


for the apprehensive patient 
Peritrate with Phenobarbital 

for congestive failure 

Peritrate with Aminophylline 

for convenient 24-hour protection 
Peritrate Sustained Action 


to relieve the acute attack 
Peritrate with Nitroglycerin 


Please Mention this Journal when writing to Advertisers 
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Pyrazone GEIGY) 


— mecid’...is the 
Anturan is nat designed for the treatment of acute 
ame! ded. Detailed Information On Ret 


Problems are 
for solving 


Irving Geller, Ph.D., is a psychologist with a puzzle 
and a paradox. The puzzle is the old one of why 
man behaves as he does. The paradox is that some 
of the most likely answers come from animals. 

Dr. Geller teaches rats and monkeys to press levers 
for intermittent rewards of food—and then 
exhaustively plots and interprets what happens. 


Photographed here against the maze of instruments 
in his basic-research laboratory at Wyeth, 

Dr. Geller can assure you that things do happen. 
Animals readily learn, for example, that the faster 
they press the levers the higher the frequency of 
reward. And, without fatigue, they can learn 
patterns of payoff that, for sheer complexity, 

rival those of a slot machine. 


In one basic pattern, Dr. Geller’s problem-solving 
animals must learn to pause for at least 20 seconds 
between lever-pressings to gain their rewards. 
Most of them quickly see through the problem. 
They are then ready for more difficult conditions, 
some of them advanced enough to challenge 
human subjects. 


Using these techniques and ingenious arrangements 
of timers, relays, signals, and recording graphs, 

Dr. Geller and his aides study ingestive behavior, 
emotions, reactions to conflict and stress, 
avoidance phenomena, and the modifications 
introduced by psychotropic agents. Important to all 
behavioral sciences, the findings are objective, 
uninfluenced by subjective colorations of 

the observers. 


Investigations like these strengthen man’s 
understanding of himself. Dr. Geller’s work has 
promising applications to society and medicine. 
Like all basic research at Wyeth, its purpose is to 
add to knowledge as an expression of our 
responsibility to physicians. 


Wyeth 


Philadelphia 1, Pa. 


June 1959 


# 
O mg. per capsule without increase -in cost. 
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oo All my patients get an extra lift with ‘Beminal’ Forte 
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PATIENTS ON PECIAL IN INFECTION. OR PRE. AND 

FORTE 

& - *Vitamin C content recently increased to 25 
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LIQUEFIES 


THICK 
TENACIOUS Ori a 

MUCUS ON 

CONTACT 


e DORNAVAC starts on contact to reduce tenacity and 

viscosity of mucopurulent bronchial secretions. 

@ DORNAVAC specifically lyses desoxyribonucleoprotein, which 
constitutes 30 to 70 per cent of purulent bronchial exudates. 
Striking clinical improvement often begins 

within 30 minutes after aerosol therapy. 

@ DORNAVAC has no enzymatic effect on living tissue. 

It is well tolerated and compatible with antibiotics. 

Indications: purulent bronchitis, bronchiectasis, atelectasis, 
emphysema, unresolved pneumonia and chronic bronchial asthma. 
Supplied: Each combination package contains one vial of 
lyophilized pancreatic dornase (100,000 units) 

and one 2 cc. vial of sterile diluent. 


PANCREATIC DORNASE 


for inhalation therapy in 
bronchopulmonary disease 
€ MERCK SHARP & DOHME 


Division of Merck & Co., Inc. 
Philadelphia 1, Pa. 


DORNAVAC is a trademark of Merck & Co., INC. 


Additional information is available to physicians on request. 
Address Professional Service Department, West Point, Pa. 
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Increased Hemoglobin 


with 
Roncovite-MF 
(gm./100 cc.) 


LEGEND: 


(A)Patients receiving ferrous sulfate 
200 mg. q.i.d. showed average 
increase in hemoglobin of 1.5 gm. 


(B)Patients receiving Roncovite-MF 
(15 mg. cobalt chloride and 100 mg. 
ferrous sulfate) showed average 


increase in hemoglobin of 2.7 gm. 


improved 

iron 
utilization 
in anemia 


Each tablet contains: Cobalt chioride (Cobait as Co....3.7 mg.)...15 mg. Ferrous sulfate, exsiccated...100 mg. 
Improves iron utilization by enhancing the formation 


of erythropoietin, the erythropoietic hormone 


Recent research’? again emphasizes the role of cobalt as the 
only clinically proved agent which enhances erythropoietin formation. 

The acceleration of erythropoiesis with Roncovite therapy pro- 
vides optimal utilization of iron. 

Acting through this physiologic mechanism, Roncovite (cobalt- 
iron) therapy results in an increased production of red cells and hemo- 
globin—a_better blood picture—a faster, more complete response than 
iron alone inthe common hypochromic anemias—menstrual anemia 
—anemia of pregnancy—nutritional anemia of infancy—and in anemia 
due to chronic infection or inflammation. *:+:5:°:7:® 


(1) Goldwasser, E.; Jacobson, L. O.; Fried, W., and Pizak, L. F.: Blood 13:55 (Jan.) 1958. (2) Gurney, C. W.; 
Jacobson, L. O., and Goldwasser, E.: Ann. int. Med. 49:363 (Aug.) 1958. (3) Korst, D. R.; Bishop, R. C., and 
Bethell, F. H.: J. Lab. & Clin. Med. 52:364 (Sept.) 1958. (4) Ausman, D. C.: Journai-Lancet 76:290 (Oct.) 
1956. (5) Holly, R. G.: Obst. & Gynec. 9:299 (Mar.) 1957. (6) Holly, R. G.: Clin. Obst. & Gynec. 1:15 (Mar.) 1958. 
(7) Diamond, E. F.; Gonzales, F., and Pisani, A.: Illinois M. J. 113:154 (April) 1958. (8) Hill, J. M.; La Jous, J., 
and Sebastian, F. J.: Texas J. Med. 51:686 (Oct.) 1955. 


LLOYD BROTHERS, e CINCINNATI 3, OHIO 
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your patient has 
high blood pressure 
| plus one or more of 


these complications: 
anxiety 


congestive failure 
tachycardia 
edema/overweight 

| control all the 
symptoms with just 
one prescription 


and reserpine CiBA) 


Combination Tablets 
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new 


B.P.: 180/125 mm. Hg 


High blood pressure 
plus tachycardia 


Therapy: Esidrix-Serpasil. Rationale: Heart- 
slowing effect of Serpasil to prolong diastole, 
allow more time for recovery of myocardium, 
increase coronary blood flow, improve cardiac 
efficiency. Potentiated antihypertensive effect for 
greater blood pressure control. 


i | Heart rate: 96 beats/min. 
t | | Enlarged heart 


B.P.: 205/145 mm. Hg 


Orthopnea 
Venous engorgement 
Ascites 


High blood pressure 


plus congestive failure 


Therapy: Esidrix-Serpasil. Rationale: Potent di- 
uretic action of Esidrix to relieve edematous con- 
dition, improve cardiac status. Combined antihy- 
pertensive action of Esidrixand Serpasil for lowest 
blood pressure levels. Convenience of combination 
tablet medication for greater patient acceptance. 
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one prescription that controls high 
blood pressure plus its complications 


High blood pressure 
plus edema/overweight 


Therapy: Esidrix-Serpasil. Rationale: Diuretic 
effect of Esidrix to eliminate excess body fluids, 
bring patient to dry weight. Potentiated antihy- 
pertensive effects of Esidrix and Serpasil in com- 
bination. Convenience of !-prescription therapy. 


High blood pressure 


plus anxiety 


Therapy: Esidrix-Serpasil. Rationale: Central 
action of Serpasil to calm the patient, shield him 
from environmental stress. Combined antihyper- 
tensive action of Esidrix and Serpasil for lowest 
blood pressure levels. Simplified dosage schedule. 
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one prescription that controls high 


blood pressure plus its complications 
Esidrix-Serpasil Combination [Tablets 


A new antihypertensive combination—Esidrix-Serpasil is a com- 
bination of EsipRIx™™- (hydrochlorothiazide c1BA), an im- 
proved analog of chlorothiazide developed by c1Ba research, 
and SERPASIL® (reserpine c1BA). Each tablet combines the 
potent diuretic and mild antihypertensive effects of Esidrix 
with the antihypertensive, heart-slowing and calming effects 
of Serpasil. 


Indications—Esidrix-Serpasil is indicated in all grades of hyper- 
tension, particularly when one or more of the following com- 
plications exist : anxiety, tachycardia, congestive failure, pitting 
edema, edema of obesity, other edematous conditions, 


More effective than either drug alone—Investigators who have 
used the combination of hydrochlorothiazide and reserpine re- 
port that it is more satisfactory than either drug alone. 


(Adapted from Maronde!) 
mm. Hg 230 223 
190} 182 
2 
170} 3s 
us 
150} 3 
reserpine 28 = 
110} 104 3 
reserpine 
plus 90F 86 
Esidrix 70 
Patient E.S. Patient E.W. 


More effective than chlorothiazide-reserpine combinations— 
Many patients resistant to chlorothiazide-reserpine therapy 
have shown significant clinical response when Esidrix-Serpasil 
was started. The blood pressure of patient shown below was 
only slightly reduced on chlorothiazide and reserpine. When 
Esidrix was substituted for chlorothiazide, lower blood pres- 


sure levels were achieved. 
(Adapted from Greenstein*) 


mm. Hg 210 
190 
reserpine plus chlorothiazide 190F 
(2000 mg. daily) 
170F 
reserpine plus Esidrix 150+ 2 
(150 mg. daily) g 
~ 
130 3 
1 
110F 
90 
70 


Dosage—Esidrix-Serpasil is administered orally in a dosage 
range of 1 to 4 tablets daily. Each tablet contains 25 mg. of 
Esidrix and 0.1 mg. of Serpasil. The total daily dose may be given 
after breakfast or in 2 or 3 divided doses. Dosage in every case 
should be individualized and adjusted to meet changing needs. 


Since the antihypertensive effect of Serpasil is not immediately 
apparent, the maximal reduction in blood pressure may not 
occur for 2 weeks. At this time the dosage of Esidrix-Serpasil 
should be adjusted to the amount necessary to obtain the de- 
sired blood pressure response. For maintenance, as little as 1 
tablet daily may be sufficient. 


In cases of more severe hypertension, dosage of Esidrix-Serpasil 
can be revised upward to 4 tablets daily. When necessary, more 
potent antihypertensive agents such as Apresoline, Ecolid or 
other ganglionic blockers may be added. As Esidrix-Serpasil 
potentiates the action of other antihypertensive drugs, such ad- 
ditions to the regimen should be gradual and effects carefully 
observed. When Esidrix-Serpasil is started in patients already 
receiving ganglionic blockers, such as Ecolid, dosage of the lat-. 
ter should be immediately reduced by at least 50 per cent. 


Side effects and cautions—As when any diuretic agent is used, 
patients should be carefully observed for signs of fluid and elec- 
trolyte imbalance. Esidrix in therapeutic doses is generally well 
tolerated. Side effects, even from large doses, have been few. 
Since Esidrix greatly reduces the amount of Serpasil needed, 
the incidence of side effects sometimes encountered with Serpasil 
is diminished. 

Complete information on Esidrix-Serpasil available on request. 


Supplied—Esidrix-Serpasil Tablets, 25 mg./0.1 mg., each con- 
taining 25 mg. of Esidrix and 0.1 mg. of Serpasil ; bottles of 100. 


References—1. Maronde, R. F.: Clinical Report to ciBA, 
2. Greenstein, S.: Clinical Report to cIBA. 


APRESOLINE® hydrochloride (hydralazine hydrochloride 
ECOLID® chloride (chlorisondamine chloride c1bA) 


and reserpine vor 


Combination Tablets 


B > 
SUMMIT, N, J. 


/ 
re 
ag 
4 
a | 
| 
| 


Vol. 50, No. 6 


ANNALS OF INTERNAL MEDICINE 


EXCEPT when You’re the Patient! 
Leaving th care chiefly to an iron con- 
stitution, “next or “some day, 
Recreation—one vacation in 


‘The Woodward Bureau has initiated many such satis- 
sare ofthe from the over burdened. sc: 


tl physician, and provide that life-saving vaca- 


May we help a in the search for The Right Man? We 
offer nationwide contacts, years of professional know 


how, a 
; Write “today” and 
we'll be helping you “tomorrow.” 
OUR 63RD YEAR 


MEDICAL PERSONNEL BUREAU 
FORMERLY AZNOES 185 N.WABASH CHICAGO 


peach flavore: 
226 mg. per te: 
Spaontal (5 ec. 
bottle 


= 
the answer. And you can positively plan for needed leisure n 
from the day you select a qualified assistant and begin his a 8 oOA- mh a. 
H 


ANNALS OF INTERNAL MEDICINE June 1959 


FIRST 60 SECONDS 


SECOND 60 SECONDS 


Tired of Fighting the Bedsore Problem? 
APP Units Are the Proved Way to Help Cure and Prevent Decubiti 


The Alternating Pressure Pad helps prevent and cure decubiti by automatically 
shifting body pressure points every two minutes as illustrated ... thus maintain- 
ing adequate circulation and preventing tissue breakdown. The combination of an 
APP Unit and normal nursing care starts granulation usually within a few days. 

Equally important, APP Units eliminate the constant turning of patients, 
(which in some cases adversely affects recovery) and provide passive massage 
on a 24-hour basis. 

Thousands of APP Units are now in use. Many more are needed for private 
patients in hospitals and nursing homes. Units are available from leading surgi- 
cal supply houses for standard beds, respirators and wheel chairs. 


APP Units are manufactured solely by Air Mass, Inc., Cleveland, Ohio, U.S. A. 


MAIL THIS COUPON FOR ACTION 


Awe | > D. GRANT COMPANY 
4 ippodrome Building 
~ Cleveland 14, Ohio, U. S. A. 
(© Please send complete details on APP Units, 
Please send APP Unit Clinical Reports. 
\ Please have your representative call me to arrange a demonstration. 
Street 
3 City Zone. State. 
Requested by. 
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(LYOPHILIZED UREA AND TRAVERT®) 


EFFECTIVE INTRACRANIAL DECOMPRESSION 


Better Visualization 


for 
Easier Surgical Correction 


: TO IMPROVE THE PROGNOSIS 
FOR MANY PATIENTS 


METHOD: 
Urevert is administered intrave- LEFT SUBOCCIPITAL CRANIECTOMY 
aously at the rate of approxi- FOR METASTATIC CARCINOMA* 


mately 60 drops/minute. One 
zram of urea is present in 3 cc. of 
Urevert, which converts to ap- 
proximately 1.5 cc. of Urevert per 
pound of body weight. An indwell- 
ing catheter is inserted before 
treatment. Reduction of intracra- 
nial pressure is most pronounced 
within an hour and persists for 
three to ten hours. 


From the sound-color film “A New 
Approach to the Reduction of Intracranial 
Pressure with Urea-Invert Sugar 
(Urevert).” 


on. Unusual exposure of VII, VIII, IX and X cranial 


nerves with 1.2 Gm. of urea/kg. body weight. 
— (216 cc. Urevert). Note the brain shrinkage 
= achieved so that cerebellar retraction is un- 
necessary. 


pharmaceutical products division of 


BAXTER LABORATORIES, INC. 


Morton Grove, Illinois 
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decompression 


* Preoperatively — 


* During Surgery 


Postoperatively 


“This agent has a definite place in the therapeutic armamentarium of neurologists and neurosurgeons.” 


When increased intracranial pressure and cerebral edema... 
e render the patient’s condition critical or terminal 
@ produce severe headache and vomiting 


@ cause lethargy and unresponsiveness which interfere with 
neurologic examination 


e hinder surgical intervention and correction . . . 


Urevert may provide relief until remedial procedures are 
carried out. 


In depressed fractures or when intracranial pressure is acute, 
Urevert may be life-saving. Its use exhibits only very occa- 
sional and relatively insignificant side effects. 


Contraindications: 


Active intracranial bleeding. In severely impaired renal and 


hepatic function Urevert should be used only as a life-saving | 
measure. 


tJavid, M.: Urea— New Use of an Old Agent, Reduction of Intracranial and 
Intraocular Pressure, The Surgical Clinics of North Ameriéa, Philadelphia, 
ee W. B. Saunders Company, August, 1958, p. 907. 
NOTE: 

Complete information on the use of Urevert is available 

from the Medical Department, Travenol Laboratories, Inc., 

Morton Grove, Illinois. 


Printed in U.S.A. 


™ 
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| 
a TRAVENOL LABORATORIES, INC. pharmaceutical products division of 
\ 
Morton Grove, lilincis BAXTER LABORATORIES, INC. 
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L-F BASALMETER’ 


Yes, the L-F BasalMeteR makes basal 
metabolism testing easier, quicker, more 
accurate. 


| No manual calculations. At conclusion 
: of test, patient’s BM rate is read direct- 
Ty from a meter. 


> Preparation for BMR test takes but a 
few moments. Three dials are set. Pa- 
tient is connected to system. Com- 
pressed oxygen is automatically re- 
leased and timer starts. When test is 

h completed, button is pressed and BM 
rate is read. 


Give basal metabolism tests the quick, 
easy, reliable way... with a modern, 
self-calculating L-F BasalMeteR. 


RITTER COMPANY, INC. 
Medical-Hospital Division 
6354 Ritter Park, Rochester 3, N. Y. 


5 
| 
| 
| 

Send me literature on the BasalMeteR-BMR | 

testing the modern way! 

| 


direct reading of the BM rate 
a direct reading of the BM rate —_— 
\ 
| with the accurate, self-calculating 
| 
5 
| 
| 
- 
i 
a 
g | 
ROCHE STAR, YORK 
4, 
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OMYCIN 


UCCINYLSULFATHIAZOLE—NEOMYCIN SUSPENSION WITH PECTIN & KAOLIN 


etiology 


MERCK SHARP & DOHME 
DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


s 


Cremomycin is a trademark of Merck & Co., Inc. 


wi 
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the complaint: “nervous indigestion” 


the diagnosis: any one of several nonspecific gastrointestinal disorders re- 
quiring relief of symptoms by sedative-antispasmodic action with concomitant 
digestive enzyme therapy. the prescription: a new formulation, incorporating 
in a single tablet the actions of Donnatal and Entozyme. the dosage: two 
tablets three times a day, or-as indicated. 


the formula: in the gastric-soluble outer 


layer: 
Hyoscyamine sulfate ............ 0.0518 mg. 
Atropine sulfate .................. 0.0097 mg. 
Hyoscine hydrobromide ...... 0.0033 mg. 
Phenobarbital (14 gr.) ........ 8.1 mg. 
150 mg. 


in the enteric-coated core: 


Pe 


A. H. ROBINS COMPANY, INCORPORATED + RICHMOND 20, VIRGINIA 
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A SENTRY 
FOR THE 
G.I. TRACT 


protects against 
hypersecretion - hypermotility 
hyperirritability hyperemotivity 


anticholinergic / antispasmodic / tranquilizer 


A remarkably long-acting anticholinergic. Only one 10 mg. dose of 
new long-acting oxyphencyclimine controls hypersecretion and 
spasm*® for 12 hours or more. In the most recent study at Cook 
County Hospital, investigators were impressed with its antisecre- 
tory effect, leading to prolonged periods of achlorhydria.* 51 out 
of 57 patients with various G.I. disorders were relieved of symp- 
toms on only 2 daily doses. 

Plus aTarax —the antisecretory tranquilizer. Not only does ATARAX 
modify tension—its added antisecretory action*’-* augments the 
efficacy of oxyphencyclimine. The combination, ENARAX, freed 100 
out of 103 patients of G.I. symptoms.? Improvement was especially 
notable in cases of peptic ulcer, where the emotional factor figures 
so prominently. 

“Side reactions were uncommon....”* Selective postganglionic ac- 
tion on the G.I. tract minimizes side effects. Mouth dryness—the 
most common reaction—seldom reaches troublesome proportions. 
Each ‘ENARAX tablet contains: Oxyphencyclimine HCl, 10 mg.; 
Hydroxyzine HCl (ATARAx®), 25 mg. 

Dosage: One-half to one tablet twice daily—preferably in the morn- 
ing and before retiring. The maintenance dose should be adjusted 
according to therapeutic response. Use with caution in patients 
with prostatic hypertrophy or glaucoma. 

Supplied: In bottles of 60 black-and-white scored tablets. 


Please Mention this Journal when writing to Advertisers 
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SUMMARY OF CASES 


440 48 
17 
55 
37 ~ 
Duodenitis ; 6 3 
Functional bowel syndrome 14 
Hiatus hernia (symptomatic) 16 i 
or cardiospasm 2 
Irritable bowel ll ~ 
Biliary tract dysfunctions il 1 
Miscellaneous _29 
Total number of patients 569 156 
Clinical Results Excellent 445 150 
Fair 56 ad 
Failure 68 6 

* Oxyphencyclimine alone — clinically effective in 87% after a year’s 


testing. 
t ENARAX Seeebenyiates plus ATARAX) —all successful cases in 
“excellent” category. 


one 
tablet 

at breakfast 
one 

tablet 

at bedtime 
for 
full-time 
relief 


A SENTRY FOR 
THE G.I. TRACT 


(oxyphencyclimine plus ATARAX®) 


ACID REDUCTION AFTER OXYPHENCYCLIMINE THERAPY 


Tests conducted in 9 representative ulcer patients after overnight fasts 
showed considerable reduction in both volume and acidity. 


Gastric aspiration Gastric aspiration after 
| after overnight fast overnight fast and 11 hours after 
without medication. 20 mg. oxyphencyclimine. 


Volume in mi. 


References: 1. Winkelstein, A.: Am. J. Gastroenterol., in press. 2. Leming, 
B. H., Jr.: Clin. Med. 6:423 (March) 1959. 3. McHardy, G., et al.: Paper pre- 
sented at Postgraduate Course in Gastroenterology, University of California 
School of Medici San F: Calif., January 27, 1958. 4. Strub, I. H., 
and Carballo, A.: To be published. 5. Data in Roerig Medical Department files. 
6. Steigmann, F.: To be published. 7. Schuller, E.: Gaz. des HOpitaux 10:391 
(Apr. 10) 1957. 8. Farah, L.: Internat. Rec. Med. 169:379 (June) 1956. 
9. Harrisson, J. W. E., et al.: Paper Presented at the 4th Pan-American Con- 

of Ph and B » Ww D. C., N ber 3-9, 1957. 


New York 17, N.Y. 
Division, Chas. Pfizer & Co., Inc. 
Science for the World’s Well-Being 
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“Antacid? Rorer’s Maalox. It doesn’t constipate and patients like its taste better 
... By the way, try their new double strength Tablet Maalox No. 2. It’s great!” 


MAALOox® an efficient antacid suspension of magnesium-aluminum hydroxide 
gel offered in bottles of 12 fluidounces. 
TABLET MAALox: 0.4 Gram (equivalent to one teaspoonful), Bottles of 100. 
TABLET Maatox No. 2: 0.8 Gram, double strength (equivalent to two tonepoon- 
fuls), Bottles of 50 and 250. 
Samples on request. 
WILLIAM H. Rorer, INC., Philadelphia 44, Pennsylvania 
Please Mention this Journal when writing to Advertisers 
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for all your 
patients 
starting 
on corticoids 


Kenacort safely starts your patients 

off right — with all the benefits of 
systemic corticosteroid therapy and 
few side effects to worry about. 
Increased corticoid activity is provided 
on a low dosage schedule? without 
edema,}~4 psychic stimulation, 

or adverse effect on blood pressure.!-3.5 
A low sodium diet is not necessary.*.5 
Gastrointestinal disturbances are 
negligible2.4,5 with less chance of peptic 
ulcer.4 This makes Kenacort particularly 
valuable in treating your “problem 
patients” — such as the obese or 


hypertensive and the emotionally disturbed. 


REFERENCES: + 1. Freyberg, R. H.; Berntsen, 
C. A., Jr., and Heliman, L: Arth. & Rheum. 
1:215 (June) 1958. + 2. Sherwood, H., and 
Cooke, R. A.: J. Aliergy 28:97 (March) 1957. 

+ 3. Shelley, W.B.; Harun, J.S., and Pillsbury, 
D. M.: J.A.M.A, 167:959 (June 21) 1958. 

+ 4. Dubois, E.L.: California Med. 89:195 
(Sept.) 1958. + 5. Hartung, E.F.: J.A.M.A. 
167:973 (June 21) 1958. 


for all your 
arthritic 
patients 
requiring 
corticoids 


Kenacort, particularly in the treatment 
of your arthritic patients, has proved 
effective where other steroids have failed. 
It provides prompt, safe relief of pain, 
stiffness and swelling by suppressing the 
rheumatic process!.> — and may even 
forestall crippling deformities if 

started soon enough. Because of its 
low dosage!-? and relative freedom 

from untoward reactions,!-5 Kenacort 
provides corticosteroid benefits to many 
patients who until now have been 
difficult to control. It is particularly 
valuable for arthritic patients with 
hypertension, cardiac disease, obesity 
and those prone to psychic disturbances. 


SUPPLIED: 

Scored tablets of 1 mg. — Bottles of 50 

Scored tablets of 2 mg. — Bottles of 50 

Scored tablets of 4 mg. — Bottles of 30 and 100 
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WHEN ITS CASE DIET 


On the treadmill of obesity, the physician reads danger 
signs in commonly mistaken efforts to reduce . . . when 
so often the safe solution is reduced caloric intake 

in a properly balanced diet. 


PET Instant Nonfat Dry Milk makes a valuable 
contribution to the reducing diet by helping to maintain 
high nourishment levels with minimal addition of calories. 


Virtually fat-free ...with half the calories of whole milk, 
PET Instant is delicious as a beverage. Used in cooking, 
it reduces calorie content and helps make a low-fat 

diet more varied, more enjoyable. It even whips! 


Here is concentrated milk nourishment, in a convenient 
form ... it dissolves almost at the touch of water. 


All the calcium and 
B-vitamins of whole milk 
without the fat 


Instantized so it dissolves 


36.6 % Protein ( in dr y form ) almost at the touch of water 


© 1959 


—PET MILK COMPANY ST.LOUIS I,MIsSsoURI— 
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relief from the suffering and 
mental anguish of 


THORAZINE 


one of the fundamental drugs in medicine 


| () Smith Kline & French Laboratories 


*T.M. Reg. U.S. Pat. Off. 


Please Mention this Journal when writing to Advertisers 
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CAMBRIDGE 


PAPER SPEED 


One of the many features of the new Cam- 
bridge ‘‘Versa-Scribe” Portable, Direct- 
Writing Electrocardiograph is the dual 
paper speed. Routine electrocardiogramsare 
taken at the usual 25 mm per second paper 
speed. By simply throwing a switch, a 
second paper speed of 50 mm per second is 
available without interrupting the continu- 
ity of the tracing. This dual speed feature is 
especially valuable when higher accuracy 
in measurement of timing intervals is re- 
quired, when interpreting electrocardio- 
grams showing rapid heart rates or those 


CAMBRIDGE 
ALSO MAKES 


the “‘Simpli-Scribe’’ Direct 
Writing Electrocardiograph 
shown, the ‘‘Simpli-Trol” 
Portable Model, Multi- 
Channel Recorders, Pulmo- 
nary Function Tester, Oper- 
ating Room Cardioscopes, 
Educational Cardioscopes, 
Electrokymographs, Ple- ; 
thysmographs, Amplifying Stethoscopes, Research 
jak — and Instruments for Measuring Radio- 
activity. 


Measures: 544" x 17" 
Weighs: 20 pounds 


having notching and splintering. 

The ‘‘Versa-Scribe” is a completely new 
concept in electrocardiographs . . . ‘‘it does 
more... better!’’ This new Cambridge in- 
strument is not only small in size, light in 
weight, and convenient to use, but it com- 
bines superior performance and versatility 
of use to a degree hitherto not available in 
any Direct-Writing Portable Electrocardio- 
graph. The unparalleled versatility of this 
direct-writing instrument is implied by its 
name, ‘‘Versa-Scribe.” 

It does more .. . better! 


Send for Bulletin 188 VS 
CAMBRIDGE INSTRUMENT CO., Inc. 


3715 Grand Central Terminal, New York 17, N. Y. 


Cleveland 11, Ohio, 13000 Triskett Road 

Detroit 2, Mich., 7410 Woodward Avenue 

Oak Park, Ill., 6605 West North Avenue 
Jenkintown, Pa., 479 Old York Road 
Silver Spring, Md., 933 Gist Avenue 


PIONEER MANUFACTURERS OF THE ELECTROCARDIOGRAPH 


CAMBRIDGE 


ELECTROCARDIOGRAPHS 


a KEE | 
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prompt control of 


acute 
alcoholism 


THORAZINE* Injection 


Ampuls and Multiple dose vials 
@%) Smith Kline & French Laboratories 


*T.M. Reg. U.S. Pat. Off. for chlorpromazine, S.K.F. 


Please Mention this Journal when writing to Advertisers 
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i 


the completely new, 2-speed 
SANBORN Mode! 100 VISO-CARDIETTE 


Here is an electrocardiograph in which no detail has been overlooked 
to give you diagnostically accurate information ...the greatest 
possible operating convenience ...and modern, functional attractiveness. 
With thirty-five years of experience, this is the finest electrocardiograph 
Sanborn Company has ever produced. Priced at eight hundred fifty 
dollars, delivered continental U.S. A. 


SANBORN COMPANY 
MEDICAL DIVISION + 175 Wyman St., Waltham 54, Mass. 


Please Mention this Journal when writing to Advertisers 
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for prompt and sustained relief from 
severe mental and 


emotional 
stress 


THORAZINE* SPANSULE capsules 


30 mg. 75 mg. 150mg. 200 mg. 300 mg. 
Gf) Smith Kline & French Laboratories 


*T.M. Reg. U.S. Pat. Off. for chlorpromazine, S.K.F. 
+T.M. Reg. U.S. Pat. Off. for sustained release capsules, S.K.F. 


Please Mention this Journal when writing to Advertisers 
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in the management of atherosclerosis 


(sublingual 
heparin potassium, 
Leeming) 


clears lipemic serum 


0.5 


0.3 


0.2 


Optical density 


0.1 


0.0 


Reduction of Serum Turbidity 
with Clarin after 

0.4 Standard Fat Meal 
(based on 597 determinations) 


Control 


6 1 2 


Each time your patients eat a substantial 
fat-containing meal, lipemia results. Small 
amounts of injected heparin will help con- 
trol this increased fat content in the blood,’ 
but widespread adoption of this method has 
been hampered by its inconvenience, pain, 
cost and the necessity for periodic checks 
on blood clotting time. 


Now, long-term preventive heparin therapy 
is practical for the first time with the intro- 
duction of CLARIN—which is heparin in 
sublingual form. Each CLARIN tablet con- 
tains 1500 I.U. of heparin potassium—a 
sufficient amount to clear lipemic serum 
without affecting coagulation mechanisms.?* 


With one mint-flavored CLARIN tablet under 
the tongue after each meal, lipemia is regu- 
larly controlled, removing a constant source 
of danger to the atherosclerotic patient. He 
may eat safely, with less fear of dangerous 
results, without hard-to-follow diets. 


The varied implications of CLARIN in bene- 
ficially affecting fat metabolism are obviously 
far-reaching. The relationship between hep- 
arin, lipid metabolism and atherosclerosis 


3 6 


may well be analogous to that between in- 
sulin, carbohydrate metabolism and diabetes 
mellitus.° 


Use CLARIN to protect your atherosclerotic 
patients—the postcoronaries and those with 
early signs of coronary artery disease. 


Indication: For the management of hyper- 
lipemia associated with athero- 


sclerosis. 


Dosage: After each meal, hold one tablet 
under the tongue until dissolved. 
Supplied: In bottles of 50 pink, sublingual 


tablets, each containing 1500 


1.U. heparin potassium. 
1. Council on Drugs, J.A.M.A. 166:52 (Jan. 4) 1958. 
2. Hahn, P. F.: Science 98:19 (July 2) 1943. 3. Fuller, 
H. L.: Angiology 9:311 (Oct.) 1958. 4. Rubio, F. A., 
Jr.: Personal communication. 5. Engelberg, H., ef al.: 
Circulation 13:489 (April) 1956. 


*Trade Mark. Patent applied for. 


155 East 44th Street, New York 17, N. Y. 
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d Ampuls 
Ge: 


and 1 cc. for. 


sensitivity testing. Each cc. 
tains 7 mg. of dia- 


provides all the advantages of Renografir 
somycin (as sulfate) for widely effective bacteri 
suspected urinary tract infection. Supplied i 


wel tolerated systemically and abs 


“RENOGRAFIN’ AND ARE 


59 
INTRAVENOUS CONTRAST MEDIA 
VIRTUALLY EVERY UROGRAPHIC © | 
AND ANGIOGRAPHIC NEED.. 
q 
RENOGRAFIN 76% RENOGRAFIN 60% RENOGR 4 | 
forintravenous urography retro | 
of 25 cc. and l'cc. for capped v | 
sensitivity testing, Cache. 50 | 
contains 600 mg. of dia) mg. 
RETROGRE 
| FOR RETROGRADE PYELOGRAPHY WITH 
ADDED ANTIBACTERIAL PROTECTION... 
ae ons, prefer Renografin ot 
DeCarlo, J., and od, L.M.: Clinical Report to th Squibb Instit or dical Resea 
excellent opacification was obtained ina high pi ercenta| the | atien 
, Dennis, J.M.: Clinical Report to the Squibb Institute for Medical Resea ; March, 1 
permits rapid completion of the urographic examination... 
. Sie as 5 minutes after the end of the injection, we obtained cons 4 
"visualization of the renal pelvis and calyces.” = 
Babaiantz, L., and Wieser, C.: Praxis 44:454 (May 19) 1955 q 


DIUPRES: 
‘plus other. 


peeves 


DIUPRES 


greatly improved 
and simplified management 


of 
hypertension 


DIURIL, WITH RESERPINE 


the first “wide-range” antihypertensive—effective in mild, moderate, and severe hypertension 


e more hypertensives can be better controlled with DIUPRES alone 
than with any other agent... with greater simplicity and 
convenience, and with decreased side effects 
can be used as total therapy or primary therapy, 
adding other drugs if necessary 
in patients now treated with other drugs, can be used as 
replacement or adjunctive therapy 
should other drugs need to be added, they can be given in much 
lower than usual dosage so that their side effects 
are often strikingly reduced 
organic changes of hypertension may be arrested and reversed... 
even anginal pain may be eliminated 


patient takes one tablet rather than two... 
dosage schedule is easy to follow 


economical 


DI UP RES-5 0 0 500 mg. DIURIL (chlorothiazide), 0 | U PRES -) i) 0 250 mg. DIURIL (chlorothiazide), 


0.125 mg. reserpine. 0.125 mg. reserpine. 
One tablet one to three times a day. One tablet one to four times a day, 


<> MERCK SHARP & DOHME, DIVISION OF MERCK & CO., INc., PHILADELPHIA 1, PA. 


*oiupres ano dium (ont ) ane OF MERCK & CO., ING, 
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in the depressed, unhappy patient 
PROMPTLY IMPROVES M 


without excitation 


* Acts fast to relieve depression and its common symptoms: 
sadness, crying, anorexia, listlessness, irritability, 
rumination, and insomnia. 


¢ Restores normal sleep—without hang-over or depressive 
aftereffects. Usually eliminates need for sedative-hypnotics. 


EFFICACY AND SAFETY CONFIRMED IN OVER 3,000 
DOCUMENTED CASE HISTORIES." ** 

Dosage: Usual starting dose is 1 tablet q.i.d. When necessary, 

this dose may be gradually increased up to 3 tablets q.i.d. for depression 
Composition: Each light-pink, scored tablet contains 1 mg. 


2-diethylaminoethyl benzilate hydrochloride (benactyzine 4 
and 400 mg. meprobamate. p O 


References: 
1. Alexander, L.: J.A.M.A. 166:1019, March 1, 1958. 
2. Current personal communications; in the files of Wallace Laboratories. @)°WALLACE LABORATORIES, New Brunswick, N. 7. 


3. Pennington, V.M.: Am, J. Psychiai. 115:260, Sept. 1958, Tresce mann co-0162 
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The response to an antidiarrheal preparation is di- 

% rectly linked to the effectiveness of its adsorbent. In 
GC, both POLYMAGMA and POLYMAGMA Plain, the 
y% new agent Claysorb* gives you a previously 

So, unattainable adsorptive power . . . proved 

6 % to be five times beyond that of kaolin 


@ in removing diarrhea-causing tox- 
% ins. In addition, POLYMAGMA and 
% POLYMAGMA Plain protect the 
irritated intestinal walls, 
On promote well-formed 
POLYMAGMA % stools, help restore 
For bacterial diarrhea— % healthy intestinal 
bactericidal against many pathogens ° % function. 
POLYMAGMA Piain % 
For nonbacterial diarrhea— %, 


same formula but without antibiotics 


Polymagma 


Dihydrostreptomycin Sulfate, Polymyxin B Sulfate, 
and Pectin with Claysorb* (Activated Attapulgite, 


Wyeth) in Alumina Gel ® 
*Trademark Philadelphia 1, Pa. 


YMAGMA 


POL 
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Can antacid therapy be 
made more effective? 


ANNOUNCING 


THE MOST SIGNIFICANT IMPROV 
ANTACID THERAPY SINCE THE INTRODUCTION — 


OF ALUMINUM HYDROXIDE IN 1929 


Each Creamalin Tablet contains 20 mg. highly re poly. 
mer dried aluminum hydroxide gel, stabilized with hexitol, with 75 mg. magnesium hydroxide. 


1. Neutralizes acid faster (quicker relief) 

2. Neutralizes more acid (greater relief) 3 
3. Neutralizes acid longer (more lasting relief) 

4. No constipation - No acid rebound 


5. More pleasant to take 


: 

- | 
| 
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« 


OH 


and palatability \on 


m is at feast 1 and averages few cation. 


Outation of action at to 
(per gram of active ingredient) 
20 30 40 50 60 


neutratization with 10 teading antacid tablets? 


new 
CREAMALIN 
tablets 


*Hinksi, €. T.. dr, Fisher, P. and Tein ic 
aluminum hydroxide complex tor gastr:: 
stayed below 3 


4 
in a constant temperatére container (87° eQulp 
with mechanical stirrer and pH electrodes. Hydroghioric 
acid wat added as needed to maintain pH at 8.8. Volume of 
actd required was recoded at frequent Intervals for one hour. 


Do antacids have to taste 
like chatk? 


No chalky taste. New Creamai 

are not chalky, gritty, rough or © y 
are highly palatable, soft, smoo 
chew, mint flavored. 


NO ACID REBOUND NOCON®S »N 
*« NO SYSTEMIC EFFECT 


Adult Dosage: Gastric hyperacidity: 2 — 
as necessary, Peptic ulcer or gastritis: ° 
every two to four hours. Tabiets may 
swallowed with water or milk, or allo 
solve in the mouth. 


Supplied: Bottles of 50, 100, 200 and i. 


LABORATORIES - NEW YORK 18, NEY 
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For extra low-calorie 
nutrients to help 
patients stay with a 
weight-control diet... 


New se/f-enriched Carnation Instant 


25% more protein, calcium, B-vitamins, 
richer flavor than ordinary nonfat milk 


Simple fatigue can discourage patients from The patient simply adds 25% more crystals 
staying with weight-control diet. A bonus of when mixing. Dissolves instantly in ice-cold 
sustaining, low-calorie nutrients can help. _ water, ready to enjoy. 

Carnation Instant can provide such aid. The chart below shows how this more deli- 
This new fresh flavor crystal-form nonfat milk cious nonfat milk makes significant contribu- 
can be self-enriched—to provide 25% more _ tions, even to the liberal Recommended Daily 
protein, calcium and B-vitamins than ordi- Dietary Allowances of the National Research 
nary nonfat milk—and far richer flavor. Council (1958 Revision) . 


Protein Calcium | Riboflavin | Thiamine ~ 
(Grams) (Grams) (Mg.) (Mg.) 
NRC Allowances, Ages 25 to 65 
Women 58.0 8 15 _ 1.2-1.0 
Provided by 1 Qt. 25% self-enriched 
Carnation Instant : 41.3 1.48 2.26 40 


25% self-enriched Carnation Instant 
Simply add 1 tablespoon extra Carnation Instant 
per glass, or 1/3 cup extra Carnation Instant 
per quart, over regular package directions, 


pt Manic 


Crystals 
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NOW... 
AROUND -THE- CLOCK 
CONTROL OF APPETITE 


NEW 
ENDURETS 


A PROLONGED-ACTION 
DOSAGE FORM 


Clinical experience has long established 

PRELUDIN as an antiobesity agent distinguished 
by its efficacy and its relative freedom 

from undesirable side actions. Now, convenience 

is added to reliability in ENDURETS... 

a specially devised long-acting pharmaceutical form. 
Just one PRELUDIN ENDURET (75 mg.) tablet 

after breakfast curbs appetite throughout the day, 

in the vast majority of cases. 


PRELUDIN® (brand of phenmetrazine hydrochloride) ENDURETS' “ 

Each ENDURET prolonged-action tablet contains 75 mg. of active principle. 
PRELUDIN® is also available as scored, square, 

pink tablets of 25 mg. for 2 to 3 times daily administration. 

Under license from C. H. Boehringer Sohn, Ingelheim. 


ENDURETS is a Geigy trademark. 


GEIGY 


Ardsley, New York 
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CHLORAMBUCIL ¢tormeriy known 2s ¢.8. 1348) 


FOR CHRONIC LYMPHOCYTIC LEUKEMIA 


A derivative of nitrogen mustard, it has provided amelioration of follicular lym- 
phoma, lymphocytic lymphoma with or without leukemia, and Hodgkin’s disease. 


BUSULFAN 


FOR CHRONIC MYELOCYTIC LEUKEMIA 


‘Myleran’ has been reported to induce remissions, lasting up to two years, in chronic 
myelocytic leukemia. In addition to the decrease in total white cell count and a 
selective reduction of immature myeloid cells, it usually gives, early after its ad. 
ministration, a rise in hemoglobin level and pronounced subjective improvement. 


MERCAPTOPURINE 


FOR ACUTE LEUKEMIA AND CHRONIC MYELOCYTIC LEUKEMIA 
‘Purinethol’ provides worth-while temporary remissions, either partial or complete, 
in a high percentage of patients. In general, a higher proportion of children than 
adults with acute leukemia respond favorably. 

Tablets of 50 mg. 


Facilities for complete and frequent blood counts must be available for patients 
receiving ‘Leukeran’, ‘Myleran’ or ‘Purinethol’. 
Full information about these products will be sent on request. 


& BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 


Please Mention this Journal when writing to Advertisers 


he 
SE 
| 


Vol. 50, No. 6 ANNALS OF INTERNAL MEDICINE 57 


specific for situational stress 


Motion sickness 
Nausea and vomiting 


PHENERGAN aids in carrying your patients through difficult 
periods of stress. It creates a state of quiescence without de- 
pressing vital functions. Because of its many actions and uses, 
PHENERGAN is used extensively in obstetrics, surgery, and in 
wide-ranging areas of medicine. 


versatile in action indications : 
Psychic sedative Nausea and vomiting 
Antiemetic Motion sickness 
Antihistaminic Surgical sedation 
Analgesic and narcotic Obstetrical sedation 
potentiator Oral surgery and dental 
procedures 


Allergic reactions 


PHENERGAN* 


HYDROCHLORIDE Philadelehia 1, Pa. 
Promethazine Hydrochloride, Wyeth 
INJECTION TABLETS SYRUP + SUPPOSITORIES 


Comprehensive literature supplied on request 


Surgical and Allergic reactions 
obstetrical sedation 


Please Mention this Journal when writing to Advertisers 
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in vaginitis 
mPpROVES 


TRICOFURON 


destroys all 3 principal pathogens 


Whether vaginitis is caused by Trichomonas, Monilia or Hemophilus 
vaginalis—alone or combined—TRICOFURON IMPROVED swiftly relieves 
symptoms and malodor, and achieves a truly high percentage of cul- 
tural cures, frequently in 1 menstrual cycle. TRICOFURON IMPROVED 
provides: a new specific moniliacide MICOFUR® brand of nituroxime, 

the established specific trichomonacide FUROXONE® brand of furazolidone 
and the combined actions of both against Hemophilus vaginalis. 


1. Office insufflation once weekly of the Powder (MIcoFuR [anti-5-nitro- . 
2-furaldoxime] 0.5% and FUROXONE 0.1% in an acidic water-soluble 
powder base). 2. Continued home use twice daily, with the Supposito- 
ries (MICOFUR 0.875% and FUROXONE 0.25% in a water-miscible base). 


NITROFURANS —a new class of antimicrobials—neither antibiotics nor sulfonamides. ont J, 
EATON LABORATORIES, NORWICH, NEW YORK . 
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. 


nnagel 


o YOnnagel win NeOmycin 


Prompt and more dependable control of DONNAGEL: In each 30 ce. (1 fl. oz.): y 
$ Kaolin (90 6.0 Gm. 
virtually all diarrheas can be achieved with the Pectin (2 gr.).................... 142.8 mg. 
Hyoscyamine sulfate ........0.1037 mg. 
comprehensive DoNNAGEL formula, which pro- 0.0194 me. 


Hyoscine hydrobromide ....0.0065 mg. 


vides adsorbent, demulcent, antispasmodic and os... 


sedative effects—with or without an antibiotic. 


Early re-establishment of normal bowel Same formula, plus 
Neomycin sulfate ............... 300 mg. 
function is assured —for all ages, in all seasons. (Equal to neomycin base, 210 mg.) 


A. H. ROBINS co., INC., Richmond 20, Virginia * Ethical Pharmaceuticals of Merit since 1878 
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FORMULA* 


in ORANGE JUICE 
or other citrus juices 


in MILK L. A. 


so pleasant tasting 
M 


in WATER 
easy to take 


the truly palatable 
bowel NORMALIZEHR 


to provide your patients with the smooth 
bulk so essential to normal bowel function 


L. A. FORMULA substitutes a moist smooth bulk for the 

fibrous, irritating bulk of uncertain consistency which re- 

sults from the average diet. L. A. FORMULA disperses 

intimately with the intestinal contents to form a softly com- 

oO pact, well-formed stool of normal consistency which clears 
Q the rectum completely and easily. 


*Abbreviation for the Latin “Levis Amplitudo”, meaning smooth bulk. 


*Refined psyllium hydrophilic mucilloid with lactose and dextrose. 


SAMPLES AVAILABLE PROMPTLY UPON REQUEST 


| 
Your Patients | sade by BURTON, PARSONS & COMPANY, Sincé 1932 
will appreciate ie Originators of Fine Hydrophilic Colloids 

the modest cost! Washington 9, D. C. 
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THE HEART DISEASE PATIENT 
NEEDS RELIEF FROM 


EMOTIONAL 
STRESS 


ANXIETY INTENSIFIES the physical 
disorder in heart disease. ““The prog- 
nosis depends largely on the ability of 
the physician to control the anxiety 


factor, as well as the somatic disease.” 


(Friedlander, H. S.: The role of ataraxics in car- 
diology. Am. J. Cardiol. 1:395, March 1958.) 


meprobamate (Wallace) 


Available in 400 mg. scored and 200 mg. sugar- 
coated tablets. Also available as MEPROSPAN* 
(200 mg. meprobamate continuous release cap- 
sules). In combination with a nitrate, for an- 
gina pectoris: MILTRATE*—(Miltown 200 mg. 
PETN 1omg.). _ *TRADE-MARK cM-7726 


‘TRANQUILIZATION WITH MILTOWN 
enhances recovery from acute cardi- 
ac episodes and makes patients more 
amenable to necessary limitations of 
activities. 

(Waldman, S. and Pelner, L.: Management of 


anxiety associated with heart disease. Am. Pract. 
& Digest Treat. 8:1075, July 1957.) 


Miltown causes no adverse 
effects on heart rate, blood pres- 
sure, respiration or other 
autonomic functions. 


QY WALLACE LABORATORIES, New Brunswick, N. J. 
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now— 

the unsurpassed advantages of Aristocort 
in 

topical form 


equivalent potency of hydrocortisone topically 


with only one-tenth of the steroid required. 


This means you can prescribe 


unsurpassed 
topical therapy... 
for 
more patients... 
with 
great security 


LEDERLE LABORATORIES | 


Please Mention this Journal when writing to Advertisers 
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For the great variety of inflammatory skin conditions seen daily in office and clinic 


ARISTOCORT CREAM is highly effective on application of only very small quantities 
to affected areas. This new form of ARISTOCORT is more potent than conventional 
corticosteroids (studies show it to have 10 times the potency of hydrocortisone) . 
Yet ARISTOCORT CREAM does not cause sodium and water retention, rarely causes 
sensitization or irritation, and is cosmetically acceptable. 


Triamcinolone Acetonide 0.1% LEDERLE 


PATIENTS PREFER ARISTOCORT CREAM 


Blau and Kanof* found that of 21 patients 
with pruritic dermatoses treated with 
ARISTOCORT CREAM, 19 showed “good” to 
“marked” improvement. In paired compari- 
son studies, 7 of 11 patients responded bet- 
ter to ARISTOCORT CREAM 0.1% than to 
hydrocortisone cream 1%, while 4 showed 
equal improvement with these two prep- 
arations. There was no primary irritation 
or allergic sensitization with ARISTOCORT 
CREAM, 


Orentreich’ made a double-blind study of 
71 patients with a variety of dermatoses 
treated with ARISTOCORT CREAM 0.1% and 
1% hydrocortisone acetate cream. Twenty- 
eight per cent of the patients preferred 
ARISTOCORT CREAM to the hydrocortisone 
cream, 68% found both creams equally ef- 
fective, while only 4% preferred hydrocor- 
tisone. 


Callaway’, in a comparison study of 62 pa- 
tients with various dermatoses treated with 
ARISTOCORT CREAM and hydrocortisone, con- 
cluded that ARISTOCORT CREAM 0.1% is as 
effective as 1% hydrocortisone in compara- 
ble conditions. “In no instance have we 
seen any evidence of sensitization develop 
and in no patient has there been any evi- 
dence of primary irritation.” He describes 
ARISTOCORT CREAM as “a welcome addition 
to our dermatological armamentarium.” 


Robinson‘ also reported that 0.1% triam- 
cinolone acetonide in a water-miscible base 
was at least as effective as 1% hydrocor- 
tisone in an identical base. He found it sig- 
nificant that of 40 patients in this compari- 
son study, 12 preferred triamcinolone 
acetonide to hydrocortisone while only 3 
preferred hydrocortisone. 


Indications: atopic dermatitis, eczematous 
dermatitis, nummular eczema, contact der- 
matitis, pruritus vulvae and ani, generalized 
erythrodermia, external otitis, seborrheic 
dermatitis, eczematized psoriasis, neuroder- 
matitis, eczematized mycotic dermatitis. 


Dosage: ARISTOCORT CREAM should be ap- 
plied in small quantities to the affected 
areas three or four times daily. 


ARISTOCORT CREAM contains: Triamcinolone 
acetonide 0.1% as the active ingredient; 
0.16% methylparaben and 0.04% propyl- 
paraben as preservatives; and, in a water 
base, glyceryl monostearate, squalene, poly- 
sorbate 80, spermaceti, stearyl alcohol and 
sorbitol. 


Supply: 5 Gm. and 15 Gm. tubes. 


References: 1. Blau, S., and Kanof, N. B.: Clinical 
Report, cited by permission. 2. Orentreich, N.: Clini- 
cal Report, cited by permission. 3. Callaway, J. L.: 
Clinical Report, cited by permission. 4. Robinson, 
R. C. V.: Bull. School Med. Univ. Maryland, 43:54, 
July, 1958. 


A Division of AMERICAN CYANAMID COMPANY + Pearl River, New York 
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exclusive advantages 

im quinidine therapy 

to control cardiac 
arrhythmias 


b. i. d. dosage (every 12 hours) 


ch dose of Quinaglute 
S.M. maintains uniform 
plasma levels up to 12 hours. 
No night dosage needed. 
No valleys where arrhythmias 


tend to recur.? 


Provides qui ine glu 


Oral use, Ten for 
j Soluble 
the 
is better tolerate 


b 
the tract. 


An unexcelled quinidine 
in premature contractions 
auricular tachycardia 
flutter, fibrillation 


and complete literature available from 


Now also available... INJECTABLE QUINAGLUTE 
10 cc, Multiple Dose Vials, 0.08 Gm, Quinidine Gluconate per cc. 


Dosage: for conversion of auricular fibrillation to 
normal sinus rhythm, in most cases, 2 Quinaglute 
Dura-Tab S.M. tablets 3 to 4 times a day, for 2 to 
3 days; longer periods are required in some patients 

.. for maintenance 1 to 2 tablets every 10 to 12 
hours. Bottles of 30, 100 and 250. 


AM t. Med. 1 1957. 


WYNN PHARMACAL CORPORATION 
5119 West Stiles Street, Philadelphia 31, Pa. 


*patent applied for 
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MORE EFFECTIVE CONTROL 
OF MORE DIABETICS 
MORE ECONOMICALLY 


DIABINESE 


brand of chlorpropamide 


tablets /once-a-day dosage 


The specific pharmacologic properties of DiABINESE —high activity... freedom from metabolic 
degradaticn... gradual excretion—permit (1) prompt lowering of elevated blood sugar levels 
without a “loading” dose, and (2) smooth, sustained maintenance devoid of marked blood 
sugar fluctuations—on convenient, lower-cost, once-a-day dosage. This is the consensus of 
extensive clinical literature."™ 


More than two years of clinical experience with DiABINESE have demonstrated effective control 
of a larger percentage of “maturity-onset” diabetics—smoother control of patients on previ- 
ous oral therapy—usefulness as “a valuable adjunct to the therapy of brittle and poorly 
controlled diabetics,”’ generally with decreased insulin requirements—and control in over 85 
per cent of patients who have become refractory to other oral agents. Widespread use of 
DiaBINESE since its introduction has confirmed the low incidence of side effects reported by the 


original investigators. A 


Thus, DiaBINESE merits first consideration for any diabetic presently receiving or potentially 
better managed with oral therapy—including many diabetics for whom previous oral agents 


have proved ineffective. 


Supplied: Tablets, white, scored, 250 mg., bottles of 
60 and 250; 100 mg., bottles of 100. 


PROFESSIONAL LITERATURE AVAILABLE ON REQUEST 


Science for the world’s well-being 1. Dobson, H., et al.: Ann. New York Acad. Sc. 74:940, 1959. 2. Greenhouse, B.: 
Paper presented at Conference on Diabinese and Diabetes Mellitus, New York 


: Acad. Sc., Sept. 25-27, 1958, New York, N.Y. 3. Forsham, P. H.; Magid, G. J., 
and Dorosin, D. E.: Ibid., p. 672. 4. Beaser, S. B.: Ibid., p. 701; New England J. 
Med. 259:573, 1958. 5. Bldch, J., and Lenhardt, A.: Ann. NewYork Acad. Sc. 


74:954, 1958. 6. O'Driscoll, B. J.: Lancet 2:749, 1958. 7. Hadley, W. B.; 
Khachadurian, A., and Marble, A.; Ann. New York Acad. Sc. 74:621, 1959. 


PFIZER LABORATORIES, Brooklyn 6, N. Y. 8. Duncan, G. G.; Schless, G. L., and Demeshkieh, M. M. A.: Ibid., p. 717. 9. 
Division, Chas. Pfizer & Co., Inc. Handelsman, M. B.; Levitt, L., and Calabretta, M. F.: Ibid., p. 632. 10. Hills, A. 
G., and Abelove, W. A.: Ibid., p. 845. 11. Drey, N. W., et al. Ibid., p. 962. 
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There are 
NO KNOWN 
CONTRA- 
INDICATIONS 


A 
Periphera! vasospasm of any etiology may be effectively 
y) treated with Roniacol without fear of complications. 
p Roniacol is metabolized to the pure vitamin form (nico- 


tinic acid)...acts by a direct relaxing effect on peripheral 
blood vessels to increase and intensify blood flow to 
affected extremities. 


Numerous clinical studies! show Roniacol to be a 

remarkably safe, efficient vasodilator. “Patients up to 

\ the ages of ninety have tolerated the drug in doses up to 
600 mg with no adverse effects.” 

| References: 1. M. M. Fisher and H. E. Tebrock: New York 

State J. Med. 53:65, 1953. 2. R. O. Gilhespy: Brit. M. J. 

om . 1:207, 1967. 3. E. C. Texter, et al.: Am. J. Med. Sc. 224:408, 

1952. 4. W. Redisch and O. Brandman: Angiology 1:312, 

, 1950. Complete bibliography available on request. 


7 a Available in scored 50-mg tablets, bottles of 100, 500, and 
1000. Roniacol Elixir, containing 50 mg of Roniacol per 
teaspoonful (5 cc), in bottles of 16 ounces and one gallon. 

RONIACOL®— brand of beta-pyridyl carbino! 


ROCHE Lasorarorics: Division of Hoffmann-La Roche Inc Nutley 10, New Jersey 


RONIACOL 
for vasodilation 
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DosAGE: Initially, 1 tablet (25 
mg.) daily in the morning. Main- 
tenance dose, 1 to 3 tablets; for 
children, % to 3 tablets. Full 


benefits may require two weeks or 
more of therapy. 


‘Deaner’ is supplied in scored tablets 
containing 25 mg. of 2-dimethylamino- 
ethanol as the p-acetamidobenzoic aci 
salt. In bottles of 100, 


Deaner is a gentle, slow-acting antidepressant—a 
totally new molecule. It counteracts mild depres- 
sion, thereby differing from tranquilizers or seda- 
tives which may aggravate depression. 


Deaner is unlike ordinary stimulant drugs in that 
it gradually leads to increased useful energy and 
alertness, clearer mentation and emotional nor- 
malization. 


Deaner does not produce the undesirable side effects 
of amphetamine-like drugs...no hyperirritability 
or jitteriness, no excessive motor activity, no loss 


of appetite, no elevation of blood pressure or heart 
rate, no letdown on discontinuance. 


Deaner js indicated in a wide variety of disturbances 
associated with or caused by mild depression. It 
is compatible with virtually all other medications. 

Deaner also finds a broad area of usefulness in chil- 


dren with short attention span, behavior problems, 
and learning defects. 


Contraindications: Grand mal epilepsy or mixed types 
of epilepsy with a grand mal component. 


Mild Depression 


and many other emotional and behavioral problems ™ 


NORTHRIDGE, 
CALIFORNIA 


: 
p-acetamidobenzoic acid salt of 2-dimethylaminoethanol 
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Now 
in inflammatory anorectal disorders... 


The Promise of Greater Relief 


the first suppository to contain 


hydrocortisone for effective control of proctitis 


e Proctitis accompanying ulcerative colitis 

e Radiation proctitis 

e@ Postoperative scar tissue with inflammatory reaction 
e@ Acute and chronic nonspecific proctitis 

e Acute internal hemorrhoids 

e Medication proctitis 

Cryptitis 


Postoperative 
Scar Tissue 


Supplied: Suppositories, | ® 
boxes of 12. Each supposi- 
tory contains 10 mg. hydro- 
cortisone acetate, 15 mg. 
extract belladonna (0.19 
mg. equiv. total alkaloids), 

8 mg. ephedrine sulfate, Rectal Su tories with Hyd tisone, Wyeth : 


Ulcerative Colitis 


zine oxide, boric acid, bis- 

muth oxyiodide, bismuth J 
subcarbonate, and balsam Philadelphia 1, Pa. 
f Deru in an oleaginous base. 
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The more potent 11 


the greater the need for 
Physiologic Balance’ . 


start...alternate...terminate 


with potent, long-acting, intramusculur ! 


the specific, physiologic adrenocortical stimulant 


ortrophi 


Balance corticosteroid therapy with Cortrophin-Zirc... | 


After every 6 days’ systemic THERAPY WITH: 


DEXAMETHASONE 4.50-9.0 mg. 


METHYLPREDNISOLONE OR TRIAMCINOLONE 24.0-48.0 mg. 


_ PREDNISONE OR PREDNISOLONE 60.00-120.0 mg. 


HYDROCORTISONE 150.0-240.0 mg. 


CORT ISONE 200.0-300.0 mg. 


On the 7th day omit THE corticosTeROID AND 
INJECT CORTROPHIN-ZINC, 40 U.S.P. UNITS, ILM. 
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the systemic corticosteroid... 


oven in short-term therapy) 


Organon 


sorticotropin-alpha zinc hydroxide (ORGANON) 


To minimize adrenal suppression and 
atrophy from corticosteroid 

therapy, repository corticotropin 
“may be given periodically, 

and particularly when corticoid 
withdrawal is started." 


(Report to A.M.A. Council on Drugs: 
J.A.M.A. 169:1063, 1959) 


e Stimulate the adrenal cortex 
¢ Maintain resistance to stress 


¢ Avoid post-therapy adrenal 
insufficiency 


CORTROPHIN-ZINC: 40 or 20 U.S.P. units/cc., 5-ce. 
vials, l-cc. sterile, disposable syringes. “Produces 
a more prolonged hormone effect . .. more potent 
and longer acting than gel ACTH ...a free flowing 
substance that can be injected in a very small 
gauge needle.”2 


1. Krusius, F. E., and Oka, M.: Ann. Rheumat. Dis. 17:184, 
1958. 2. Siegel, S. C.: Lederle Symposium Report, 1:43, 1958. 


Organon Inc., Orange, New Jersey 
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the stress 
component 


STRESSCAPS provide high levels of water-soluble 


e i vitamins to insure a better prognosis. 3 
A S Each capsule cont: 
Thiamine Mononitrate(B,)..... . 10 mg. 
STRESS FORMULA VITAMINS LEDERLE 4 Riboflavin (B.) 10 mg. 
for a more favorable Ascorbic Acid(C).......... 300 mg. 
therapeutic course Pyridoxine 
Host defense mechanism—fundamental to suc- 1.5 mg. 
cessful antibiotic control in severe infection— Calcium Pantothenate........ 20 mg. 
and recovery of normal organic function place Vitamin K (Menadione). ....... 2 mg. 
a stress-demand on metabolic processes. Ther- ’ Average dose: 1-2 capsules daily. 
apeutic supplements of B and C vitamins, as L precise Antibiotic Med. & Clin. Ther. 2:33 
une 


the beds: 2. Pollack, H. and Halpern, S. L.: Therapeutic 


hydrate utilization, endocrine response and Nutrition, National Research Council, Washing- 
antibody formation,! are often required.,2 ton, D. C., 1952, 


Qeterie) LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Peari River, N.Y. 
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dosage problem with 


muscle relaxants? 


no problem with 


PARAFLE 


Chlerzoxazone* 


just 6 tablets daily is an 
‘average effective dose 


Benefits of a 1- or 2-tablet dose persist for about 
6 hours, relieving pain and stiffness and improving 
function in musculoskeletal disorders such as low 
back syndrome, sprains, strains, myalgia, fibrositis, 
and stiff neck. Side effects are rare, almost never 
require discontinuance of therapy. 

Supplied: Tablets, scored, orange, bottles of 50. 
Each tablet contains PARAFLEX, 250 mg. 


McNeil Laboratories, Inc + Pi 


*U.S. Patent Pending 
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( HYDROCHLOROTHIAZIDE ) 
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«it’s as easy as 1, 2,3 to use 


a 


(HYDROCHLOROTHIAZIDE) 


} 


Initiate therapy with HYORODIURIL: one 25 mg. tablet or one 50 mg. 
tablet once or twice a day. HYDRODIURIL by itself often causes an adequate 
drop in blood pressure over a period of two to three weeks. This may be al! the 
therapy some patients require. 


Add or adjust other agents as required: nyproDIURIL enhances the 
activity of all commonly-used antihypertensive agents; thus, the dosage of 

other medication (rauwolfia, reserpine, hydralazine, veratrum) shou!d be initiated 
or adjusted as indicated by patient condition. If a ganglion-blocking agent is 
contemplated or being used, usual dosage must be reduced by 50 per cent. 


observed and careful adjustment of all agents should be made to establish 


"i Adjust dosage of all medication: the patient must be frequently 
optimal maintenance dosage. 


Su~plied: 25 mg. and 50 mg. scored tablets HyoRODIURIL (Hydrochlorothiazide) bottles of 100 and 1,000. 
Additional literature for the physician is available on request. 
HYDRODIURIL ts a irademark of Merck & Co., Inc. Trademarks outside the U S.. DICHLOTRIDE, DICLOTRIDE, HYDROSALURIC. 


Oo) MERCK. SHARP & DOHME, Division of Merck & Co., Inc., Philadelphia 1. Pa 
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around the clock ulcer control with B.1.D. dosage 


Just one 10 mg. Daricon tablet in the morning, and one at night before retiring, keeps 3 
your patient free from the pain and discomfort caused by gastrointestinal spasm, hyper- a 
motility, and hypersecretion. 4 
Daricon is a remarkably potent and well tolerated antisecretory/antimotility agent. Its = 
naturally prolonged action provides day and night relief of pain and symptoms associated a ‘ 
with peptic ulcer, functional bowel syndrome, biliary tract dysfunctions, ulcerative colitis, and : 
other gastrointestinal disorders characterized by spasm, hypermotility, and hypersecretion. 
Dosage: 10 mg. b.i.d. (morning and evening). 


even nernactony nev RICON 


Pfizer) Science for the world’s well-being References: 1. Finkelstein, M : J. Pharmacol. Lan 

& Exper. Therap. 125:330 (April) 2. McHardy, 

G., et al.: Postgrad. Med., in press. 3. Winkelstein, A.: 

visi eta resented at Fa! mer. Soc armaco 
Division, Chas. Pfizer & Co., Inc. © Exper. Therap., 1958. 5. Leming, B.: Clin. Med. 
Brooklyn 6, New York 6:423 (March) 1959. “Trademark 
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minutes, 
s unusually prompt: 
action will 


Spare pain and help 


Swercome resistance to 

Grological procedures. When 

for home use, iy 
cncourages more 
micturition 


by removing the penalties 


Brain 21 burning. 


Adults: 2 tablets, 
(100 me. cach), three times 
before meals. 

9 io 12 years 
Ptable: times daily 
before 


| 
® (brand of p! diamino-pytidine HC) 
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more dependable absorption for more predictable results in 
HYPERTENSION 


Protalba-R contains protoveratrine A,* a single alkaloid of veratrum for 
more effective management of the hypertensive patient. 


Protoveratrine A reduces elevated blood pressure with more predictable 
results than ever before possible in oral veratrum therapy because of its 
crystalline purity and ready absorption from the intestinal tract. 


Combination of protoveratrine A with crystalline reserpine in Protalba-R 
permits blood pressure reduction with smaller and thus better tolerated 
doses than when either drug is used alone. 


protalba-R' 


{Trademark for Tablets Protoveratrine A, 0.2 mg. and Reserpine, 0.08 mg. *Patent Pending 


> 


PITMAN-MOORE COMPANY pivision of Allied Laboratories, Inc., indianapolis 6, Indiana 
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Pyridfam Tii-Sul fa 
combi efficacy of the 
sulfas with 

the full analgesic dosage of 
Pyridium. Relief of pain 
is prompt—within 30 minutes— 
and therapeutic sulfonamide 
levels are obtained 

within hours. 


FORMULA: 
Pyridium,® 150.0 mg. (21% gr.); 
(brand of phenylazo-diamino-pyridine HCl) 
Sulfadiazine, 167.0 mg. (21% gr.); 
Sulfamerazine, 167.0 mg. (21% gr.); 
Sulfamethazine, 167.0 mg. (21% gr.). 


DOSAGE: Adults: | tablet four 
times daily. 


MORRIS PLAINS. N. 
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DEXAMYL* SPANSULE?t 

capsules make it easier for your overweight 

patient to maintain a low-calorie diet be- 

cause they 

¢ afford relief from the tension and anxiety 
which so frequently accompany caloric 
restriction 

* provide positive daylong control of ap- 
petite both at and between meals 


*T.M. Reg. U.S. Pat. Off. for ‘Dexedrine’ plus amobarbital 
tT.M. Reg. U.S. Pat. Off. for sustained release capsules, 
S.K.F. 


“Dieting doesn’t make me 
the least bit fidgety!” 


When the overweight patient is particularly 
listless and lethargic— 


DEXEDRINEt SPANSULE Capsules provide 
daylong control of appetite as well as 
gentle stimulation. 


tablets + elixir + ‘Spansule’ capsules 


SMITH KLINE & FRENCH LABORATORIES, PHILADELPHIA Gg) 


tT.M. Reg. U.S. Pat. Off. for dextro-amphetamine sulfate, 
S.K.F. 


Please Mention this Journal when writing to Advertisers 
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Mandelamine’s therapeutic 
distinction stems from 

its ability to control chronic 
urinary infections, 
including those resistant 

to antibiotics. 
Mandelamine suits al! age 
groups but it is particularly 
useful in older patients. 

Its antibacterial action 

is confined to the urinary 
tract; sensitization is 
unlikely; no fluids or 
alkalies are needed and cost 
is most economical. 
posaGE: Adults: Average 
initial dosage is 1.0 

to 1.5 Gm. four times daily. 
Children over five: 

0.5 Gm. four times daily. 


WARNER 


MORRIS PLAINS.N. J. 


brand of methenamine 
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Now 


Reactive Protein 
test results 


minutes 


by this new 
easy-to-read slide method 


SCREENING TEST 

Mix one drop of serum specimen 
with two drops of CR-TEST 
reagent on glass slide. 

Presence of C-reactive protein 
will be indicated within one 

to two minutes by easily 

visible flocculation. 


QUANTITATIVE TEST 

Levels of C-reactive protein are 
equally easy to determine. 

Prepare serum dilutions of test 
specimen in buffered diluent. On 
successive sections of glass slide, 
mix one drop of CR-TEST reagent 
with one drop of each serum 
dilution. The highest dilution 
showing visible flocculation within 
two minutes is taken as the 


C-reactive protein titer of 
the specimen. 


Kits containing Latex-Anti- 


C-Reactive Protein Reagent, 

Glycine-Saline Buffer Diluent for 

serum dilution, capillary pipettes an 
for serum transfer, and 2 divided 

glass slides. Each kit sufficient for 


60 screening tests. $10.00 per kit. 
*Trade Mark of Hyland Laboratories 


AGNYIAH 


Also available: CR-TEST 
Positive Control Serum, 0.5 cc. 


HYLAND LABORATORIES 
4501 Colorado Blvd., Los Angeles 39, Calif. 
160 Lockwood Ave., Yonkers, N.Y. 
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In peptic ulcer, 
five aids to comprehensive management 
8 with 1 preparation 


Added to the therapeutic regimen, ALupRox SA simplifies your 
comprehensive management of the peptic-ulcer patient. With 
ALuprox SA you can relieve the patient’s pain, reduce his acid secre- 
tion, inhibit gastric motility, calm his emotional distress, and promote 
healing of his ulcer. 


Ambutonium, an important new anticholinergic of demonstrated 
j usefulness, is incorporated in ALUDROx SA to provide potent anti- 
secretory and antimotility effects without significant side-reactions. 


anticholinergic antacid e sedative anticonstipant pepsin-inhibitor 


ALUDROX 


: ° Suspension and Tablets. Aluminum Hydroxide Gel with Magnesium Hydroxide, 
Ambutonium Bromide, and Butabarbital, Wyeth. 


TTS, 


® 
Philadelphia 1, Pa. 


| 
} 
wha 
ae 
- 
3 


ANNALS OF INTERNAL MEDICINE 


FOR PROVEN MENOPAUSAL BENEFITS 


The vast majority of meno- 

pausal women, especially on 

the first visit, are nervous, ap- 

prehensive, and tense. PMB- 

200 or PMB-400 gives your pa- 

tient the advantage of extra 

relief from anxiety and tension, 

particularly when the patient is 

“high strung,” under prolonged 

emotional stress, or when psy- 

chogenic manifestations are acute. Proven menopausal 
benefits are confirmed by the wide clinical acceptance of 
“Premarin,” specifically for the relief of hot flushes and 
other symptoms of estrogen deficiency, together with the 
well established tranquilizing efficacy of meprobamate. 


Meprobamate, licensed under U.S. Pat. No. 2,724,720 


Two potencies that will meet 
the needs of your patients: 
PMB-200 — Each tablet con- 
tains conjugated estrogens 
equine (“‘Premarin’’) 0.4 mg., 
and 200 mg. of meprobamate. 
When greater tranquilization is 
necessary you can prescribe 
PMB-400 — Each tablet con- 
tains conjugated estrogens 
equine (‘‘Premarin’’) 0.4 mg., 
and 400 mg. of meprobamate. 
Both potencies are available 
in bottles of 60 and 500. 

Ayerst Laboratories New York16,N.Y. 


@ Montreal, Canada 
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CLINICAL NOTES 
HEMATOLOGY. 


A_NEW INTRAVENOUS IRON COMPLEX 
ASTRAFER® (ASTRA) 1.V. 


COMPOSITION A soluble, high-molecular, iron carbohydrate 
complex, equivalent to 20 mg. trivalent iron 
per_cc., not to be confused with saccharated 

iron complexes. 


PROPERTIES  ASTRAFER°I.V. is a neutral solution and does 
not irritate the intima. It is relatively free 
from the side reactions previously encountered 


70-100% of the iron supplied by this agent is 
utilized in hemoglobin synthesis, Patient 
improvement is marked by a measurable sense of 
well being, and is seen coincidentally with the 
return to normal of serum iron and hemoglobin 
levels, usually beginning with the third or 
fourth injection. 


|. [INDICATIONS Severe iron deficiency anemia. characteristic.of 
late pregnancy and massive or repeated blood loss, ..__. 


where rapid replenishment of large iron deficits is. 
__mandatory, and wherever orally administered iron 


To 
date, there is no evidence that this agent is.of any © - 
value_in_anemias of polyarthritis or chronic nephritis... 


CONTRAINDICATIONS are pernicious anemia, leukemia or 

bone marrow depression, and liver damage. 
DOSAGE Initially, 1.5 cc. (30 mg.) to be administered . &@ | 

slowly via the intravenous route, Patient should. 

rest 15-30 minutes after each injection. Subsequent 


dosage increased according to instructions found in. 
literature * accompanying each package, 


SUPPLIED 5 cc. color-break ampules, boxes of 10 


ASTRAFER 


*Further information ineluding clinical kackground and detailed os 
dosage instructions available to physicians on request. 


ANTRA PHARMACEUTICAL PRODUCTS, IN 
Worcester, Mass. U.S.A 


— 

‘ 

— 
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from pollen onset to 
symptom- 


with 
METRETON 


“METI STEROID-ANTIHISTAMINIC 
TABLETS NASAL SPRAY 


METRETON TABLETS 
with stress-supportive vitamin C 
for systemic therapy intensive enough even 


in resistant allergies. 
supplied 


METRETON® Tablets, bottles of 30 and 100. 


Each METRETON Tablet contains 2.5 mg. prednisone, 
2 mg. chlorprophenpyrid maleate, and 75 mg. 
ascorbic acid. 


SCHERING CORPORATION * BLOOMFIELD, NEW JERSEY 


first ‘killing’ frost 
controlled summer 


Hay fever patients and others with resistant 
summer allergies obtain superior relief 
from combined “Meti” steroid-antihista- 
minic action. 


METRETON NASAL SPRAY 
for rapid, sustained relief from allergic 
nasal symptoms without sympathomimetic 
or vasoconstrictor side effects. 


supplied 
METRETON Nasal Spray, 15 cc. squeeze bottle. 


Each cc. of METRETON Nasal Spray contains 2 mg. 
(0.2%) prednisolone acetate and 3 mg. (0.3%) chiorpro- 
phenpyridamine gluconate. 

Meti,® brand of corticosteroids. 
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«+ehas a more prompt, more potent and more prolonged 
effect than the vitamin K analogues....Its 
reliability in treating undue hypoprothrombinemia 
from anticoagulant therapy is of particular 
importance. [Mephyton] can be depended on to 
reverse anticoagulant-induced hypoprothrombinemia 
to safe levels whether bleeding is only potential 
or actually has 
Council on Drugs: New and Nonofficial Drugs, 
Philadelphia, J. B. Lippincott Co., 1958, p. 620. 


“For correction of the anticoagulant effect of the 
coumarin compounds, vitamin K: is much more 
effective than are the water-soluble preparations 
of menadione." 


Barker, N. W.: Fundamentals of anticoagulant 
therapy, Minn. Med. 41:252, April 1958. 


For coumarin overdosage, "Vitamin K,, given 
intravenously, in an oil emulsion will act as soon 
as two hours after injection. It is the treatment 
of choice in such conditions." 
Kupfer, H. G., and Kinne, D. R.: Anticoagulants, 
theoretical considerations and laboratory control, 
Virginia M. Monthly 85:2350, May 1958. 


*...I would strongly urge the use of vitamin K,...if an 
antidote is necessary for the hypoprothrombinemia 
produced by the coumarin anticoagulants or 
the indandiones." 


Meyer, 0. 0.: Use of anticoagulants in the treatment of 
coronary artery disease, Postgrad. Med. 24:110, Aug. 1958. 


chemically identical with naturally-occurring vitamin K, 


Vitamin K, 


Dosage: Orally, to modify anticoagulant effects: 5 to 10 mg. initially; 15 to 25 mg. for more 
vigorous action. Intravenously, for anticoagulant-induced bleeding emergencies, 10 to 50 
mg.; may be repeated as indicated by prothrombin time response. (Some clinicians advise 
their patients to keep a supply of tablets on hand at all times; if gross bleeding occurs, 
the patients are instructed to take 10 mg. and phone the doctor.) 


Supplied: Tablets, 5 mg.; bottles of 100. Emulsion, each 1-cc. ampul contains 50 mg.; boxes of 6 ampuls. 
”) MEPHYTON is a trademark of Merck & Co., Ine. 


MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA, 
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Control of acute agitation: as close as this 


You are always prepared to cope with acutely agitated patients 
when SPARINE is in your bag. SPARINE calms the patient quickly, 
reducing both the emotional and physical manifestations of agi- 
tation and apprehension. 


The prompt control obtained with injectable SPARINE can’ be 
maintained by the use of SPARINE intramuscularly or orally. 


Sp arine HYDROCHLORIDE 


Promazine Hydrochloride, Wyeth 


Injection Tablets Syrup Philadelphia 1, Pa. 


Please Mention this Journal when writing to Advertisers 
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MONILIAL VAGINITIS 


a common problem increasing year by year 


SQUIBB NYSTATIN 


VAGINAL specific / highly effective / safe 


TABLETS _ canowasis is especially serious in diabetics . . . during 
pregnancy ... in the debilitated ... and when broad spectrum antibiotics have been 
administered in high dosage, with or without concurrent administration of cortisone or 
related steroids. 

CLINICAL RESULTS. In 26 patients (11 pregnant) with vaginal moniliasis, treatment with 
Mycostatin Vaginal Tablets was completely successful in 92% of cases. Marked to 
moderate improvement was shown in the remainder.” 

In a series of 59 patients with candidiasis (31 pregnant), intravaginal! therapy with 
Mycostatin proved 100% successful in the pregnant patients; similar response was 


shown in 96.3% of the nonpregnant cases.* 
SUPPLIED: Each Mycostatin Vaginal Tablet —individually foil REFERENCES: 1. Lee, A.F., and Keifer, W.S.: North- 
wrapped contains Mycostatin, 100,000 units, and lactose, 0.93 Gm. west Med. 53:1227 (Dec.) 1954. « 2. Caruso, LJ.: New 


Packages of 15 with applicator. Also available: Mycostatin Oral Tab- York J. Med. 58:1688 (May 15) 1958. « 3. Pace, KR., 
lets ... Ointment . . . Dusting Powder . . . Powder for Suspension and Schantz, S.1.: J.A.M.A. 162:268 (Sept. 22) 1956. 


Squibb Quality— the Priceless Ingredient 


a 
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++. Cream. 
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Destann © is squivs TRADZMARK 


IN URINARY 


TRACT INFECTIONS, 


“Thiosulfil 


the one sulfa 


1S 


>> 


compound that can be given 


and effec- 
tively, without interruption over 


successfully, 


safely, 


prolonged periods of 


9 
® 


Thiosulfil 


clinical proof and bibliography on following page 


, Canada 


16, Montreal, 


New York 


AYERST LABORATORIES 
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Continued from preceding page 


In Urinary Tract Infections 
“Thiosulfil” 


...f0r prolonged use 


“Thiosulfil’ is a highly soluble sulfonamide deriva- 
tive which can be administered effectively over a 
long period of time with minimal toxic manifestation.” 


1. Cottrell, T.L.C.; Rolnick, D., and Lloyd, F. A.: 
Rocky Mountain M.J. 56:66 ( Mar.) 1959. 


“It [‘Thiosulfil’] is useful for palliation in chronic 
urinary tract infections that are due to pathological 
conditions which cannot be cured. The drug can be 
taken over a long period of time with practically no 
untoward side reactions.” 


2. Barnes, R. W.: J. Urol. 71:655 (May) 1954. 


“Thiosulfil” 


well tolerated 


““Thiosulfil’. was remarkably well tolerated, there 
being no discontinuation of therapy due to untoward 
effects, and very few mild reactions were noted. ... 
‘Thiosulfil’ is a very valuable adjuvant in the treat- 
ment of common urinary infections .. .” 


8. Bourque, J. P. and Joyal, J.: Canad. M.A.J.68:337 
(Apr. ) 1953. 


“Thiosulfil” 


.. safe, effective 


“Clinical trial appears to indicate that the drug 
[‘Thiosulfil’] can be tolerated where other sulfa drugs 
cannot and that it is effective where some others are 
not.... The drug has been given with good results 
in the presence of urinary retention and severe 
uremia.” 


4. Goodhope, C. D.: J. Urol, 72:552 (Sept.) 1954. 
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“Thiosulfil” 


potent 
antibacterial agent 


“..- Thiosulfil’ is an effective chemotherapeutic agent 
in urinary tract infections....there was only one fail- 
ure in the “‘Thiosulfil’ treated acutely infected group 
(31 patients ).” 
5. Hughes, J.; Coppridge, W. M., and Roberts, L. 
C.: South. M.J. 47:1082 ( Nov.) 1954. 


In difficult cases of paraplegics with urinary tract 
infections, ““Thiosulfil’ was ineffective in only 7 per 
cent [93% effective] of the urinalyses as contrasted to 
28 per cent [72% effective] of the urines on [sul- 
fisoxazole] therapy.” 


1. Cottrell, T. L. C.; Rolnick, D., and Lloyd, F. A.: 
Rocky Mountain M.J. 56:66 ( Mar.) 1959. 


“Thiosulfil” delivers more therapeutic impact at site 
of infection than any other single or combined sulfa 
compound. Higher urinary concentrations are 
achieved. 98% of the drug is present as free, active 
(nonmetabolized ) sulfa®...a most efficient sulfa 
drug with outstanding patient toleration.* 
6. Boger, W. P.: The Antibacterial Sulfonamides: 
Comparative Studies, Scientific Exhibit Section, 
American Academy of General Practice Eleventh 
Annual Scientific Assembly, April 6-9, 1959, San 
Francisco, California. 


“Thiosulfil’ 


Usual dosage: Adults, two tablets or two teaspoonfuls q.i.d. 
Supplied: Tablets: No. 785 — 0.25 Gm. per tablet (Scored). Bottles of 
100 and 1,000. 
Suspension: No. 914—0.25 Gm. per 5 cc. (teaspoonful). 
Bottles of 4 and 16 fluidsunces. 


also available: “'Thiosulfil3- 
BRAND OF SULFAMETHIZOLE WITH PHENYLAZO-DIAMINO-PYRIDINE HC! 


in urinary tract infection when analgesia is desired 


: “Thiosulfil3-A — each tablet contains: 
; 0.25 Gm. sulfamethylthiadiazole and 50 mg. 
phenylazo-diamino-pyridine HCl. 
- Usual dosage: Adults, two tablets q.i.d. 
Supplied: Tablets: No. 784 — Bottles of 100 and 1,000. 


AYERST LABORATORIES 
2039 New York 16, N. Y. * Montreal, Canada 
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more than tetracycline alone 


BOTH ARE OFTEN NEEDED WHEN 


MYSTECLIN-V CONTAINS 
TETRACYCLINE PHOSPHATE 
COMPLEX FOR A DIRECT 
ATTACK ON 
THE PRIMARY 
INFECTION 


Mysteclin-V strikes 

directly at all tet- 

racycline sensitive organisms — most 
pathogenic bacteria, certain large virus- 
es, Endamoeba histolytica. it provides 
all benefits of tetracycline in the effec- 
tive phosphate complex form.! Patient 
response is rapid because initial high 
peak blood serum levels may be main- 
tained easily at the antibacterial attack 
level until the infection is c 


BACTERIAL INFECTION OCCURS 


compex ( 


SQUIBB TETRACYCLINE 
Capsules (250 mg./250,000 u), bottles of 16 and 100. 


Half-strength Capsules (125 mg./ 125,000 u), bottles of 16 and 100. 
Suspension (125 mg./125,000 u per 5 cc.), 2 oz. bottles. 
Pediatric Drops (100 mg./ 100,000 u per cc.), 10 cc. dropper bottles. 


MYSTECLIN-V 
CONTAINS 
MYCOSTATIN 
FOR A SPECIFIC DEFENSE 
AGAINST SECONDARY MON- 
ILIAL SUPERINFECTION 


tion against Candida 
(Monilia) albicans.2 


) AND NYSTATIN (MYCOSTATIN) 


References: 1. Cronk, G. A.; Naumann, D. E., and Casson, K. : Antibiotics 


Squibb Quality-the Priceless Ingredient 


Annual 1957-1958, New York, Medical Encyclopedia Inc. 1958; p. 397 + 
2. Newcomer. V. D.; Wright, E. T., and Sternberg, T. H.. Antibiotics Annual 
1954-1955, New York, Medical Encyclopedia Inc., 1955, p. 686. 
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This protection is pro- 
the antifungal antibi- 
4 | 
} 
| 
| 
} 
| 
| 
| 
| 
| 
| 
RY 
f 
Squiss 
| 


Why G.I. patients abandon therapy 


Bandes’ reports that G.I. patients 
often abandon therapy because of the 
unpleasant side effectsof the 
prescribed drugs—blurred vision, 

dry mouth and loginess. 


In a clinical trial of such patients who 
had abandoned other therapy, 

90% had gratifying relief of symptoms, 
and 85% were free of any side 


effects on ‘Milpath 


®Miltown + anticholinergic 


Direct antispasmodic action, plus control of anxiety 
and tension, provide rapid, safe relief of pain, 
spasm and anxiety—without the side effects of 


belladonna, bromides or barbiturates. 
FORMULA: Each scored tablet contains: meprobamate 400 mg., 

tridihexethy]l chloride 25 mg. (formerly supplied as the iodide). 
DOSAGE: 1 tablet 


NEw 

1. Bandes, J.: Combined Drug Therapy in Gastrointestinal f D * 
Disturbances; Increased benefit through diminished side reactions, / OSAGE ‘ 
Am. J. Gastroenterology, $0:600, Dec. 1958. My 
NOw AVAI 

\, plus / 


| WALLACE LABORATORIES New Brunswick, \V. J. 
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NOW even 
cardiac patients 
may have THE FULL 
BENEFITS 
CORTICOSTEROID 
THERAPY 


DECADRON—the new and most potent of all corticosteroids, eliminated fluid 
retention in all but 0.3 percent of 1500 patientst, and induced beneficial diuresis 
in nearly all cases of pre-existing edema. 


Therapy with DECADRON has also been 
distinguished by virtual absence of dia- 
betogenic effects and hypertension, by 
fewer and milder Cushingoid reactions, 
and by freedom from any new or “‘pecul- 
iar” side effects. Moreover, DECADRON 


has helped restore a ‘natural’ sense of 
well-being. 
tanalysis of clinical reports. 


i DEXAMETHASONE 
ie a *DECADRON is a trademark of Merck & Co., Inc., 
og treats more patients ©1958 Merck & Co., Inc. é 
MERCK SHARP & DOHME 
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PHYSICAL FORCES AND THE VASCULAR LINING *7 
By Stmon Ropparp, M.D., F.A.C.P., Buffalo, N. Y. 


STRIKING similarities exist between the behavior of rivers and of blood 
vessels. Rivers erode their banks and deposit sediment to produce islands, 
thereby modifying the local and even distant geography. Similarly, the 
bloodstream probably determines certain features of the form and structure 
of the blood vessels, the heart and the valves. 

Discovery of the laws of flow, and study of the structural characteristics 
of the rock of the river bed, have made it possible to harness tremendous 
forces and to convert catastrophic floods and erosions into the blessings of 
irrigation and water power. Elucidation of the hydraulic principles in- 
volved in flow through the blood vessels, and an analysis of the structural 
propensities of the connective tissues comprising these, may similarly open 
the way to the control and even the prevention of some of the common vascu- 
lar diseases. 

It is generally held that the wide variety of forms of the blood vessels 
and their appendages is determined principally by the operation of genetic, 
inflammatory and degenerative processes.‘ Unfortunately, experimental 
analysis of these processes is extremely difficult. 

Our recent studies have demonstrated that examination of the physical 
forces of the bloodstream, and of the responses induced in the vascular con- 
nective tissue, can explain certain structural characteristics of the vascular 
system.**° 

* Received for publication November 28, 1958. 

Presented at the Annual Session of The American College of Physicians, Atlantic City, 
New Jersey, May 1, 1958. 

From the University of Buffalo Chronic Disease Research Institute, Buffalo, N. Y. 

The University of Buffalo Chronic Disease Research Institute is supported in part by 


the New York State Department of Health. 

+ This study was aided by Grant H-2271 (C3) from the National Heart Institute of the 
U. S. Public Health Service. 

Requests for reprints should be addressed to Simon Rodbard, M.D., University of Buf- 
falo Chronic Disease Research Institute, 2211 Main Street, Buffalo 14, N. Y. 


Copyright ©, 1959, by The American College of Physicians 
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Tissues and Forces: The structural potential of the vascular system 
is determined by its origin in the embryonic mesenchyme, the source of the 
connective tissues.° Despite their wide variety, all of these tissues, includ- 
ing cells such as fibroblasts and muscle, and intercellular elements such as 
ground substance, collagen and elastica, are remarkably sensitive to mechan- 
ical forces. Each responds in its own manner to the application of physical 
stress. For example, if a thin film of fibroblasts grown in tissue culture is 
subjected to regional tension, the cells exposed to the tensile force multiply 
more rapidly and orient themselves in parallel lines in the direction of the 
strain. Thus tension appears to be a mechanical stimulus determining an 
increased production of fibrous tissue as well as the direction in which it is 
deposited.’ 

The reorganization of the structure of bone along the lines of force when 
the direction of strain is changed is well documented. Even in relatively 
avascular tendons, reorganization of collagenous fibers goes on actively and 
continuously.* However, the proliferation and axial orientation of fibro- 
blastic cells and the deposition of parallel columns of collagenous fibers are 
affected by the forces stretching the tissue (tension).* It must then be con- 
sidered that blood vessels, being composed of connective tissues and their 
derivatives, also respond by changing in accord with the action of physical 
forces. 

The forces affecting the tissues of the blood vessels are similar to those 
operative in other hydraulic systems. For example, pressure acts perpen- 
dicularly to the lining, producing tension in the vessel wall. The transmural 
pressure gradient determines the direction and rate of filtration of fluids 
from the blood across the wall of the vessel and thereby controls its nutri- 
tion. The pressures acting against the wall of a cell also contribute to the 
determination of its form and structure, as well as to its tendency for pro- 
liferation. Some aspects of the potential role of pressure in the formation 
of blood vessels and in the regulation of their lining layers are discussed 
below. 

Blood Pressure and Capillary: An approach to the mechanical origins 
of the capillary and of the blood pressure may be gleaned from a considera- 
tion of the embryologic pattern of development of the primitive vascular 
system.*° Mesodermal cells, adherent to each other because of their pro- 
teinaceous secretions, develop into solid cords throughout the tissues of the 
embryo.**** It may be suggested that the intercellular proteins draw water 
osmotically into the cord. The rising osmotic pressure inside the cord then 
acts with greatest force against the outer ring of cells of the cord, i.e., the 
layer of cells with the greatest radius. A coherent cellular cylinder thus 
can be caused to separate from and to form a capillary tube around the more 
central cells (figure 1). The latter then continue to differentiate into 
blood corpuscles. Since the proteins retained within the semipermeable 
endothelial barrier exert an osmotic pull, the capillary becomes distended, and 
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a blood pressure thereby becomes evident. Thus, the first capillaries and 
the first blood pressure appear suddenly in the embryo, full-blown from the 
head of the osmotic force generated by the plasma proteins. 

This primitive blood pressure mechanism continues to be of prime im- 
portance in the definitive vascular system: fluid transuded at the arterial 
ends of the capillaries is returned to the circulation at their venous ends 
by the osmotic pull of the plasma proteins.** The pressure generated within 
the vascular space in its turn determines the characteristics of the vessel wall. 


BLOOD CELLS 


MESENCHYMAL CORD PRIMITIVE VESSEL 


Fic. 1. A representation of the origin of the capillary. The cord of mesenchymal 
cells is shown in cross section at the left. The intercellular proteins (shaded region) 
secreted by the cells draw fluid osmotically from the surrounding tissues. A pressure then 
develops in the cord which causes separation of the outer ring of the cells (figure at the 
right), differentiating these into the endothelial lining of the vessel. The enclosed cells 
differentiate into blood corpuscles. Discussed in text. 


ENDOTHELIUM 


Endothelial cells vary in form from flattened plates to columnar pali- 
sades.‘* Analysis of the literature and of experimental data permits the 
suggestion that the thickness of these cells may be determined in signifi- 
cant part by the pressure acting on them. Thus, wherever the pressure is 
very low, as in the primitive vesicles, in the lymph nodes and in the smaller 
lymphatic vessels, the lining cells may be rounded or even cuboidal.** The 
endothelium of the lymph vessels is composed of even larger cells, which may 
protrude into the lumen. A high endothelium may be seen in the blood 
vessels of the cortex of the lymph nodes. In certain sites, such as the human 
uterine mucosa, the lining cells of the small vessels may be cuboidal, and of 
a height sufficient to appear to occlude the lumen. The endothelial cells in 
contracted capillaries appear to be thick and to protrude into the lumen, 
while they tend to be flattened in dilated capillaries. In the systemic veins, 
where the blood pressure is slightly lower, the endothelial cells appear as 
irregular polygons, and at some sites they may be elliptical or rounded.*® 
By contrast, the endothelium in the arterial system, where the distending 
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pressures are high, is usually seen as a smooth layer of characteristically 
thin flat plates which appear as a wallpaper lining the vessel. These facts 
permit the suggestion that the form of these endothelial cells is determined 
in a significant measure by intravascular pressures (figure 2). Where the 
pressure is high, they are compressed and flattened, but where the pressure 
is low, these cells can round up, become cuboid, or even columnar. 


BLOOD PRESSURE AND ENDOTHELIAL STRUCTURE 


Fic. 2. Relation of endothelial structure to distending pressure. The heights of the 
pressures are represented by the length and width of the arrows acting on the cells. At 1, 
cells lining arteries are flattened by high pressures; the cells in 2 and 3 are more rounded, 
in accord with the lower pressures in veins and capillaries. With lower pressures in the 
lymphatic vessels, the cells may appear to be cuboid (4) or even cylindric (5). At regions 
of high velocity of the stream, the distending pressure may fall below the ambient value 
and a suction effect may result, illustrated by the arrows pointing up into the lumen. At 
such sites, the reduced pressure may permit proliferation of the cells and result in the 
formation of a cushion. 


In its turn, the thickness of the capillary wall probably determines certain 
functional aspects of the lining cells. Thus, the smoothness: of the lining 
of the capillary minimizes the shearing stresses generated by the flowing 
blood. The smooth wall probably also contributes to the inhibition of blood 
coagulation, even as the smoothness of silicone added to test tubes delays 
the deposition of platelets and fibrin. The rate of exchange of fluids and 
electrolytes between plasma and tissue must certainly be affected by the 
distance across the endothelial layer. Wherever dilatation of the vessel re- 
sults in stretching and thinning of the endothelium, its permeability may be 
increased accordingly, filtration across it is then governed primarily by the 
intravascular pressure. However, when the pressure is low and the endo- 
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thelial cells are cuboidal, simple filtration is limited and active secretory proc- 
esses probably play the more important role in fluid exchange. Evidence is 
presented below which suggests that in such sites of low pressure the 
rounded endothelial cells may begin to proliferate and to produce cushions 
and other intimal structures. 


INTIMAL GROWTH 


The cells lining a blood vessel always have a large available space into 
which they can grow: the vascular lumen. The capacity for growth of the 
lining cells in arteries becomes clearly evident after local injury,’’ when the 
endothelial cells extend cytoplasmic film over the denuded area and undergo 
mitotic multiplication.** Other evidence of such a proliferative potential is 
seen when a segment of the common carotid artery is stripped of its blood 
and then tied off ; the lumen of such a vessel becomes filled within a few days 
by a rich ingrowth.** *° However, where such ingrowth does occur, the 
ensuing obstruction of blood flow destroys the primary function of the vessel. 

What prevents these intimal cells, with such a frightening capacity for 
rapid growth, from proliferating and filling the lumen of all the vessels of 
the body? It may be suggested that such an unhappy prospect is prevented 
because the cells lining the vessels are under continuous inhibition by the 
compression exerted by the blood pressure, i.e., by a form of “pressure 
atrophy.” Similar flattening and inhibition of certain types of connective 
tissue cells occur in other regions of high pressure. Thus, fibroblasts tend 
to be relatively compressed and in a nonproliferative stage in tendinous 
capsules, in cysts, and at pressure points in the subcutaneous tissue. By 
contrast, at sites of reduced pressure, such as occurs when cutaneous tension 
is released in the region of a cut, larger, more succulent fibroblasts in a 
stage of rapid proliferation may be seen. 

These compressive forces may. determine whether growth of the intima 
of blood vessels will take place. Where the pressure is high, the cells will 
tend to be flattened and to be in a nonreproductive phase. However, where 
the pressure is low, the cells, freed from pressure atrophy, may proliferate 
rapidly. 

- Pressure and Flow: It is not generally appreciated that the pressure act- 
ing on the wall of a blood vessel may differ strikingly at immediately adja- 
cent sites. Thus, the compressive force at one site in a vessel may be very 
high, while a much lower pressure may be in evidence nearby.* This dis- 
continuity in pressure is a consequence of the law of conservation of energy. 

The energy of a stream is divided into two complementary forces: 
(1) the pressure distending the wall, and (2) the forward motion or velocity. 
When there is no flow, the entire energy is manifest as pressure and the 
wall is fully distended in accordance with the elastic properties of the vessel 
(figure 3). When flow begins, some of the energy becomes manifest as 
velocity. The pressure on the wali is reduced thereby, and the vessel is 
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less distended. As the velocity increases the distending pressure falls rap- 
idly. At critical rates of flow the pressure may fall to the level of, or even 
below, the surrounding tissue pressure. 

The reduction in the pressure on a wall which is induced by such high 
velocities of a stream accounts for such common phenomena as the produc- 
tion of suction by laboratory water pumps, and for the flight of airplanes. 
Thus, the high velocity of air over the leading edge of the upper surface of 
the wing reduces the pressure on this surface.” The higher pressures on 
the under surface then tend to lift the wing and its attached plane off the 
ground. High blood flow velocities which produce similar reductions in 
distending pressure in arteries and other soft-walled vessels can cause the 


Fic. 3. Effect of flow on distending pressure. In the diagram at the left a pressure 
head is maintained at a constant level by means of an inflow and an overflow. Outflow is 
prevented by the stopper. The force of the entire pressure of the column distends the elas- 
tic segment, shown as the thinned portion. In the diagram at the right, the pressure head 
is maintained, but flow out of the system is permitted. The pressure at the elastic segment 
is reduced in accord with the rate of flow. At high rates of flow, the walls may even be 
drawn together, as illustrated. Discussed in text. 


opposing walls of these vessels to be drawn together.” Such forces have 
been implicated in the production of murmurs. Flow at such critical veloc- 
ities through channels lined with materials which can be deformed can 
cause the lining to “grow” at sites of reduced pressure,’ producing cushions 
which narrow the lumen (figure 4A, B, C, D). These effects tend to occur 
especially at convergences or bends, or at sites of rapid pressure drop. 
Increases in velocity of the bloodstream can produce similar local reductions 
in the distending pressure of blood vessels. These effects may occur at a 
convergence of veins, or at an outfall, as when the blood “falls” into the 
relaxed ventricle during the phase of rapid filling. 

:. Cushion Formation: When the pressure is reduced to a low value on 
a segment of the wall of a vessel, the lining cells, released from pressure 
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atrophy, may proliferate and form cushions. The development of even a 
small cushion tends to increase the likelihood of further growth. This is 
because the cushion deviates and accelerates the streamlines of blood flow; 
the local increased velocity is associated with a further reduction in the local 
pressure. Proi.feration of the intima may thus tend to become progressive. 
Such intimal cushions appear to be important transitional phases in the de- 
velopment of valves, atheromata and stenoses. 


Fic. 4. Deformation of the lining of a channel by flow. In A, the walls of the chan- 
nel are shown in black. Flow passes from the upper left between the layers of deformable 
silicone to the bend below and thence out at the upper right. The lining has been made 
as smooth as possible. B shows that after flow for about five minutes, small cushions pro- 
trude into the lumen at various sites. C shows the effect of about three more minutes of 
flow, with the development of well developed cushions, especially at the bend in the tube. 
The lumen is clearly reduced. Beyond the bend a valvelike structure is seen. D shows the 
further progression of these changes, with a stenosis near the inlet, and modification of the 
cushions and the valvelike structure. Discussed in text. 


---Valvulogenesis: If the sites of placement of the multitudinous valves of 
the body, as well as their specific structure, were determined by purely 
genetic forces, a great burden would be placed on the biologic memory of 
the cellular nucleus, a structure with so many other urgent tasks to perform 
during embryonic development. This burden would be obviated if the site 
of placement as well as the definitive structure of the valves were determined 
by the action of hydromechanical forces on the connective tissues of the 
vessels. Such a mechanism would also provide an elegant means of vascu- 
lar regulation, since valves would then be situated at sites of hydraulic 
stress. 

Analysis of the mode of valve formation in veins and in the heart sug- 
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gests that such hydrodynamic forces actually contribute to the selection of 
the sites of valvulogenesis. Patten’s motion pictures and reports ** on the 
developing heart clearly demonstrate that bilateral intimal cushions serve 
as the first cardiac valves of the embryo. Similarly, as Kampmeier and 
Birch ** * have shown, the valves in the veins and the lymphatics arise as 
intimal cushions, which are then molded progressively into the characteristic 
valve form. 

Our experiments on channels lined with deformable silicone have shown 
that mechanical forces can modify the walls of a tube in a similar fashion 
with the production of valvelike structures, oriented in such a way as to 
prevent regurgitant flow.* Thus, after flow has brought about the devel- 
opment of cushions (figure 4B), the downstream ends of the cushions have 
been observed to be suddenly hollowed out, producing characteristic valvular 
leaflets (figure 4C). This striking change in contour is also a consequence 


Fic. 5. Flow patterns around a cushion. A streamline filament A is deviated and 
accelerated at B by a cushion in the vessel wall which extends to the dotted line. The 
resulting increase in momentum prevents the filament from following the curvature of the 
cushion and continues it in a straight line to C, separating from the wall in the region of 
the dashed line. Fluid in this region of separation moves slowly and therefore has greater 
pressure, with a resultant compression (small arrow) at the lee of the cushion. As a 
result, the cushion recedes in the direction of the dotted line. The separation becomes more 
complete, the local pressure rises higher (middle arrow), and recession continues toward 
the solid line. A valvelike structure is thus formed. Discussed in text. 
of the high velocity of the stream. As the flowlines are deviated by the 
cushions, the filaments of the stream gain such great momentum that they 
cannot follow the downstream curve of the cushion (figure 5). The stream- 
lines in the lee of the cushion then separate from the channel wall, leaving 
a pocket of relatively stationary fluid. A local rise in pressure results at 
this site, compressing the cells and blunting the lee of the cushion. The 
region of separation thus becomes more marked, and the relatively high 
local pressure brings about regression of this aspect of the cushion, hollow- 
ing out a pocket. A valvelike structure with delicately shaped leaflets thus 
emerges (figure 4C). These newly formed valvelets tend to vibrate in the 
forward-flowing stream, being constructed in a fashion to cause them to 
approximate when flow stops or is reversed. We have also produced struc- 
tures with a valvular semblance in the arteries of experimental animals by 
means of a surgical change in the structure of the vessel which causes the 
blood streamlines to be deviated and accelerated.* The action of the stream 
on the tissues of the vessel wall thus may be considered to participate in 


valvulogenesis in the heart, veins and lymphatics.” 
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The Definitive Valve: After valvulogenesis has been completed in the 
embryo, tough fibrous tissues appear in the valve root and in the leaflets, 
and the supple yet firm valves of the veins and of the heart appear. This 
secondary change may result from the stretch (tension) which is developed 
in the wall of the valve. Valves probably continue to grow throughout 
life, otherwise their margins would be worn away by the incessant clapping 
together of the leaflets. This adaptive replacement may also depend upon 
the action of the stream. For example, if the aortic leaflets are not prop- 
erly apposed during diastole, a high velocity stream generated by the arterial 
pressure will flow between the insufficient valves, lowering the pressure 
locally. The lining cells at the valvular margins, thereby released from 
pressure atrophy, may then grow until the edges of the valves come again 
into apposition to accomplish the normal valve function. This interpreta- 
tion is supported by the finding of elongated aortic valves in some patients 
with dilatation of the aortic ring and regurgitation.” When growth of 
the margins has achieved an apposition of the leaflets, regurgitant flow 
ceases and intimal growth is inhibited. Such a mechanism would tend to 
maintain the competence of the valves. 

Stenosis: The mechanical processes associated with valvulogenesis and 
with valvular growth also appear to participate in the genesis of stenotic 
lesions and in their progression. Analysis of the stenotic process discloses 
relationships which may be considered to be paradoxic. Curiously, the con- 
tinuous high arterial pressure on the cardiac side of a coarctation of the 
aorta is often sufficient to induce sclerosis and even rupture of the vessel 
wall, yet somehow it never acts to dilate the coarcted arterial ring and 
to relieve the stenosis. A similar situation is present in the stenotic lesions 
of the cardiac valves. For example, the hypertrophied left ventricle in 
aortic valvular stenosis generates high pressures which beat recurrently 
against the contracted outlet; yet the stenosis is inexorably progressive, 
leading to failure of the pump. Similarly, the contracted ring in pul- 
monic stenosis is not known to become less stenotic, in spite of the persistence 
of high right ventricular pressures. 

These apparent paradoxes have been highlighted in the last decade by 
repeated demonstrations that gentle digital dilatation of stenotic mitral 
valves is sometimes sufficient to free the agglutinated valve leaflets and 
thereby to lead to clinical relief from the symptoms of obstructed blood flow. 
It is remarkable that the continuous action of the relatively high atrial pres- 
sure never achieves the same dilating effect as does the momentary insertion 
of the surgeon’s finger. Instead, the lesion is progressive and the stenosis 
always becomes more marked. 

The interaction of hydrodynamic and biologic factors implicated in the 
process of cushion formation and valvulogenesis given in the discussion 
above is probably involved in the genesis of stenotic lesions. Thus, disturb- 
ances of connective tissue metabolism and structure during the active phases 
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of rheumatic fever appear to revert the normal firm structure of valves and 
of some other connective tissues into a relatively gelatinous state resem- 
bling that seen in embryonic vessels and valves. Under these circumstances, 
the leaflets may become easily deformed by the bloodstream and may coapt 
poorly. When the valves cannot approximate properly, regurgitation re- 


Fic. 6. A longitudinal section of a chick aorta, showing the thickened cardiad portion 
above, with intimal and medial thickening. The original site of the removed suture ma- 
terial is seen as clefts in the intimal-medial border and in the adventitia in the right third 
of the specimen. The tissue protruding to the left, which bears a superficial resemblance 
to a valvelike structure, was part of a diaphragm-like growth in the fresh specimen. At 
the site of the protuberance into the lumen, a reorganization of direction of the medial elastic 
fibers can be discerned. The thin vessel wall and the lack of intimal proliferation beyond 
the site of narrowing are evident. (By permission of Grune & Stratton, Inc.: Rodi i: 
Physical factors in the progression of stenotic vascular lesions, Circulation 17: 410, 1958.) 
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sults, and the high velocity of the regurgitant stream may further deform 
the valve leaflets. Thus, the high velocities of the stream at the regurgita- 
tion site tend to lower the lateral pressure locally, and proliferation of the 
cells at the valvular surface may be expected. The margins of the leaflets 
may then become agglutinated by the new growth, and narrowing of the 
orifice will result. The stenosis itself then provides a site of high velocity 
flow and thereby a progressive tendency to further narrowing. 

Experimental evidence of the progressive tendency for stenosis has been 
demonstrated in animals.* Thus, the deviation of the blood streamlines 
by partial narrowing of a vessel such as the aorta or a large artery results 
in the development of a progressive stenotic process as ingrowth of intima 
takes place. The medial supporting structures also become modified, and 
ultimately a pattern remarkably characteristic of a coarctation-like stenosis 
develops (figure 6). Similar mechanisms may be operative in the stenosis 
of coronary arteries and other vessels. 

Orifice: Probe-patency, the usual endpoint of the process of progressive 
stenosis, is sometimes seen in coarctation, foramen ovale, and in ductus 
arteriosus. Similar tiny orifices are observed in coronary and other arteries 
subject to marked intimal ingrowth. The persistence of the tiny orifice can 
be shown to be determined by the mechanical action of the stream. Thus, 
as the lumen becomes progressively narrowed, the flow through this part 
of the channel falls sharply as the fourth power of the diminishing radius 
(Poiseuille). The local velocity is thereby reduced. At critical degrees 
of narrowing, the flow and velocity are minimal; the distending pressure is 
therefore relatively high, and local ingrowth tends to be inhibited. An 
equilibrium is thus achieved between lumen diameter and velocity. The 
tiny remaining orifice may have no hydraulic importance, but yet may call 
attention to itself by its acoustic assertiveness. 

The Induction of Intravascular Bridges: Certain proofs for the role of 
hydraulic forces in the determination of tissue structure have recently been 
demonstrated by the patterns of growth in induced intravascular bridges.* 
Stainless steel wire placed as a bridge across the lumen of an artery becomes 
covered within a week or so by a layer of endothelial cells. With time, a 
bridge of tissue attached to the wire becomes grossly evident.’ However, 
the material attached to the wire is distributed in a special manner: the cov- 
ering on the cardiac face of the wire remains quite thin, and the collagen 
comprising it is compressed. By contrast, the lateral and downstream faces 
of the wire are covered by much thicker layers of more loosely packed fibrous 
tissues. It would appear as if the high “stagnation” pressure acting on the 
upstream face of the wire compressed the covering cells and prevented their 
development. The streamlines at the lateral faces of the bridge move at 
higher velocities; lower pressures are present at these sites, and growth at 
the surfaces can result. The contour of the bridge of connective tissue thus 
conforms to the pressure patterns that are known to be generated by flow 
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around a circular structure.” Such induced intravascular bridges may have 
value in the plastic reconstruction of vessels and valves. 


SUMMARY 


Experimental embryologic and pathologic data are presented to indicate 
the potential role of mechanical forces in the determination of the size, 
shape and site of placement of intimal structures. An analysis of the origin 
of the capillary and of the blood pressure is given. The role of distending 
pressure on endothelial form is discussed. Thus, at sites of high distending 
pressures, the lining cells of the vessels tend to be compressed, flattened, and 
inhibited from growing. At sites where the compressing forces are minimal, 
such as may be expected at sites of high stream velocities, the lining cells 
may become rounded, with proliferation of intimal cushions. The presence 
of a cushion deviates the streamlines and brings forces into play that can 
further modify the cushion, converting it into a valvelike structure or into 
a stenosis. Mechanical factors accelerating or inhibiting stenosis develop- 
ment are discussed. This study suggests that patterns of distending pres- 
sure acting on the connective tissues comprising the vessel may determine 
certain important aspects of vascular structure. 


SUMMARIO IN INTERLINGUA 


Es presentate datos embryologic e pathologic de interesse con respecto al rolo 
potential de fortias mechanic in le determination del dimensiones, del conformation, 
e del location de structuras intimal del vasculatura. Es analysate le origine biologic 
del capillares e del tension de sanguine. Le rolo del fortias de pression distensori in 
le disveloppamento del forma endothelial es discutite. Il es notate que in sitos de alte 
pression distensori, le cellulas de revestimento interior in le vasos tende a apparer 
comprimite, applattate, e obstruite in lor crescentia. In sitos ubi le fortias compres- 
sori es minimal—como, per exemplo, on pote expectar lo in sitos de alte velocitates 
de fluxo—le cellulas de revestimento pote arrondar se e producer un proliferation de 
cossinos intimal. Le presentia de tal cossinos displacia le linea del fluxo e effectua 
assi le generation de fortias que modifica le cossinos additionalmente e converte los 
in structuras valvuloide o stenotic. Es discutite factores mechanic que accelera o 
inhibi le disveloppamento de stenosis. Iste studio suggere que pressiones distensori 
que age super le histos conjunctive del vasos determina possibilemente certe importante 
aspectos del structura vascular. 3 
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THE POSTMITRAL COMMISSUROTOMY SYNDROME: 
A FOUR-YEAR CLINICAL, PATHOLOGIC AND 
SEROLOGIC STUDY, AND ITS RELATION 

TO RESTENOSIS * 


By Puiuip Lisan, M.D., Philadelphia, Pennsylvania, ATTILIO REALE, 
M.D.,+ Rome, Italy, and Lixorr, M.D., F.A.C.P., 
Philadelphia, Pennsylvania 


A PHASIC recurrent fever occurring at variable times, mainly after mitral 
valve surgery, associated with incisional and/or pleuritic pain, has been 
called the postmitral commissurotomy syndrome. The etiology of this pe- 
culiar syndrome is unknown, but speculation has ranged from rheumatic 
reactivation and idiopathic pleuropericarditis to a hypersensitivity reaction 
from nonspecific antigens such as blood in the pleural or pericardial sacs 
postoperatively.” ? 

Considerable evidence favors the view that the postmitral commissu- 
rotomy syndrome represents reactivation of the rheumatic state.** The 
temperature elevation is low grade and cyclic, and is associated with myalgias 
or true migrating polyarthralgias. It is accompanied by leukocytosis and 
an increase in the sedimentation rate. Abnormal cardiac rhythms, particu- 
larly atrial fibrillation, delays in the atrioventricular conduction time and 
an actual increase in heart size, have been noted during the course of this 
illness. Finally, the discovery of Aschoff’s nodules in the biopsied atrial 
appendages in these patients, and the rather prompt response of the vast 
majority of these individuals to salicylates and steroids, have been offered 
as conclusive proof of the existence of an active rheumatic state.° 

On the other hand, there is considerable evidence opposed to this con- 
cept. The syndrome has been observed following operations on congenital 
heart defects.° In addition, it arises with no antecedent streptococcal in- 
fection, and it is not prevented by adequate prophylactic doses of penicillin. 
Furthermore, the cardiac enlargement which may follow mitral valve sur- 
gery is not a sine qua non for rheumatic pancarditis, for there are many other 
pathophysiologic and mechanical causes, including surgically induced mitral 
insufficiency. These also produce arrhythmias, alterations in the electro- 
cardiogram, and many of the other findings which have been cited as evi- 
dence in favor of the rheumatic state. 


* Received for publication January 9, 1959. 
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The purpose of this paper is to relate the postmitral commissurotomy 
syndrome to serologic studies for rheumatic fever, and to the occurrence of 
restenosis of the mitral valve. A correlation is made with the presence and 
nature of Aschoff’s nodules in the atrial appendages according to the 
Tedeschi and Wagner classification.”* A redefinition of the clinical mani- 
festations of this syndrome is presented. 


METHOD AND MATERIAL 


Included in this study were 78 individuals, aged 30 to 50 years (47 fe- 
males and 31 males), who underwent mitral commissurotomy between 
January, 1954, and June, 1955. There were also five males operated upon 
for coronary artery disease, and 10 patients for congenital heart disease. 

Preoperatively, all patients were screened for rheumatic activity by a 
detailed history and physical examination. Laboratory studies included a 
complete blood count, sedimentation rate, blood cultures, antistreptolysin 
and antihyaluronidase titers. 

Biopsies of the left atrial appendages were made at the time of operation. 
They were prepared and classified according to the criteria of Tedeschi and 
Wagner. 

Postoperatively, all previously described laboratory studies were re- 
peated and the clinical course was observed for any stigmata of rheumatic 
reactivation. Antihyaluronidase and antistreptolysin titers were drawn 
within the first 10 days, and again in three months. All of the patients 
were observed for a minimum of three months to a maximum of over four 
years. If symptoms did develop, the patients were observed clinically and 
from a laboratory standpoint as long as the attacks recurred. 

The postoperative temperature patterns were observed with respect to 
duration and type of fever (continuous or intermittent); the presence of 
joint pains, myalgias and all pulmonary complications was recorded; and 
pleural effusions were evaluated by fluoroscopic examination, the number 
of thoracenteses required, the type of fluid obtained, and the results of the 
bacteriologic study. 


RESULTS 


“A total of 21 patients (27% ), of whom 18 were females and three were 
males, developed the postmitral commissurotomy syndrome. The first at- 
tack occurred within one month after operation in seven cases, and as late 
as 10 months in four cases (figure 1). Seventeen (80%) developed it 
within four months postoperatively. Multiple attacks occurred in 13 cases, 
five had two attacks, three suffered three attacks, and five were afflicted 
four or more times (figure 2). The interval between attacks was from one 
to four months in six individuals, and greater than four months in the re- 
maining seven (figure 3). The duration of the attacks was quite variable 
and did not follow any specific pattern. 
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Clinically, the most constant manifestations were low grade fever (below 
101° F., and generally continuous), pleuritic and pleuropericarditic pain, 
arthralgias, myalgias and tachycardia which was compatible with the tem- 
perature elevation. 

The pericardial friction rub was the characteristic physical finding. 
Pleural friction rubs were not heard. Pleural effusion formed in only one 
patient. Neither right-sided heart failure nor any new murmurs were 
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present in any of the patients in this series. The electrocardiogram revealed 
new rhythm in only seven cases. Of these, three were atrial fibrillation, two 
were normal sinus rhythms which had spontaneously reverted from atrial 
fibrillation, and two patients developed first degree A-V heart block. There 
were no significant changes in heart size, either clinically or roentgeno- 
graphically. _ 

The sedimentation rates were elevated in only two cases. Antistrepto- 
lysin titers rose to two and one-half fold in only one individual case. The 
antihyaluronidase titers rose one and one-half fold in the same patient. 
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In contrast, all of the patients who did not develop the postmitral com- 
missurotomy syndrome had normal preoperative and postoperative serologic 
and pathologic studies. 

The atrial appendage biopsies were classified according to the criteria 
of Tedeschi and Wagner.”* Three of the 27 patients with postcommis- 
surotomy syndrome showed evidence in their auricular biopsies ‘of chronic 
rheumatic carditis. In none of the patients was that type of Aschoff’s 
nodule seen which Tedeschi and Wagner suggest as pathognomonic of 
acute or recurrent active rheumatic carditis. 

Therapy consisted of salicylates, cortisone, hydrocortisone and antibiotics 
in conjunction with other usual symptomatic treatment. There was no ad- 
vantage in the use of steroids over salicylates in regard to duration, severity 
or the complications of postmitral commissurotomy syndrome. There were 
no instances of postcommissurotomy syndrome in any of the coronary artery 
disease patients or in the 10 congenital heart patients of this particular 
series. This is in contrast to experience in both a previous and a subse- 
quent series of patients who were studied. The 10 congenital heart pa- 
tients consisted of two with patent ducti, four with coarctation, three with 
interatrial septal defects and one with pulmonary stenosis. 

None of the patients with postmitral commissurotomy syndrome devel- 
oped restenosis of the mitral valve during the entire four-year study. Re- 
cent studies show that restenosis occurs most commonly within four years 
of mitral commissurotomy.’ There was one patient in the entire series who 
had restenosis but did not manifest the postmitral commissurotomy syn- 
drome after the first operation. 


DIscuSSION 


The observations presented suggest that the postmitral commissurotomy 
syndrome is a clinical entity unrelated to the rheumatic state or its reactiva- 
tion. Essentially it is a benign disease state producing fever and vague 
generalized myalgia with chest pains. From the present evidence it is not 
a factor in causing restenosis of the mitral valve. 

The greatest confusion in diagnosis is not exclusively with rheumatic 
reactivation, but with nonrheumatic diseases as well, including subacute 
bacterial endocarditis, intercostal neuritis, pneumonia (lobar), and acute 
cholecystitis, in addition to postoperative congestive failure on a mechanical 
basis (production of mitral insufficiency ). 

There is no justification from a clinical, a serologic or a long-term 
follow-up to incriminate reactivation of the rheumatic state as the explana- 
tion for this peculiar entity. In addition, no mortality and no permanent 
damage results in those who have this syndrome, such as would be expected 
in rheumatic pancarditis. None of the syentogn or signs falls into the 
classic picture described by T. Duckett Jones.” Furthermore, there are no 
alterations in the auscultatory findings of the heart and no significant change 
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in the heart size. The laboratory studies, including serologic tests, are not 
compatible with the diagnosis of acute rheumatic state. Finally, the failure 
to discover restenosis of the mitral valve over a four-year period in those 
who have suffered a postmitral commissurotomy syndrome strongly sup- 
ports the view that this clinical syndrome is not an expression of rheumatic 
activity. 

In most cases, the atrial appendage biopsies revealed evidence of chronic 
nonspecific carditis with no stigmata of rheumatic disease, past or present, 
while an insignificant number revealed old, burned-out rheumatic carditis. 
There were no patients who had biopsies that were pathognomonic of the 
acute active rheumatic state. The fact that the auricular biopsy did not 
show rheumatic activity on the day of operation did not necessarily eliminate 
the possibility of its occurring at a future date. The etiology of the post- 
mitral commissurotomy syndrome remains obscure. The present investi- 
gation did not identify a causative agent. 

Therapy was best accomplished by a symptomatic treatment, and no 
greater benefit was obtained by the use of steroids rather than analgesics in 
small doses. The rheumatic state does not usually respond so promptly or 
completely as does this syndrome. 


SUMMARY 


The postmitral commissurotomy syndrome is a clinical entity readily 
distinguishable from the active rheumatic state, and is characterized by 
recurrent fever and chest pain following mitral valve surgery. Laboratory 
and serologic studies and atrial appendage biopsies are of little positive 
value in diagnosis. These studies, however, add more weight to the belief 
that reactivation of the rheumatic state has no relationship to the post- 
mitral commissurotomy syndrome. - None of the patients who had this 
syndrome developed restenosis of the mitral valve during the four-year 
period of study. 
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SUMMARIO IN INTERLINGUA 


Le syndrome post-mitro-commissurotomial es un entitate clinic que es facilemente 
distinguibile ab le active stato rheumatic. Illo es characterisate per le recurrentia de 
febre e dolor thoracic post intervention chirurgic in le valvula mitral. Es includite 
in le presente studio 78 subjectos (47 femininas e 31 masculos) qui esseva subjicite 
a commissurotomia mitral e, in plus, cinque masculos operate pro morbo coronari- 
arterial e 10 patientes operate pro congenite morbo cardiac. 

Un total de 21 patientes (27 pro cento) disveloppava le syndrome post-mitro- 
commissurotomia! como sequella de chirurgia in. le valvula mitral. Dece-septe de 
istes (80 pro cento) disveloppava le syndrome intra quatro menses post le operation. 
Multiple attaccos occurreva in un majoritate del casos, con intervallos de inter un e 
quatro menses e con durationes variabile que non sequeva un schema specific. Le 
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syndrome esseva characterisace per recurrentias de febre e dolor thoracic, usualmente 
de natura pleuritic e pleuropericarditic. Ruito de friction pericardial esseva cha- 
racteristic como constatation physic. Le sedimentation esseva accelerate in solmente 
duo casos. Titros de antistreptolysina cresceva a duo vices e medie le valor de 
controlo in solmente un del subjectos. In le mesme patiente, le titros de antihyalu- 
ronidase cresceva a un vice e medie le valor de controlo. Per contrasto con isto, 
omne le patientes qui non disveloppava le syndrome post-mitro-commissurotomial 
exhibiva normal valores pre- e postoperatori in le varie studios serologic e pathologic. 
Le biopsias de appendice atrial, classificate secundo le criterios de Tedeschi e Wagner, 
non revelava signos de recurrente o acute carditis rheumatic active. 

Le therapia consisteva de salicylatos, cortisona, hydrocortisona, e antibioticos, 
a parte le usual mesuras de tractamento symptomatic. Le steroides non se monstrava 
plus advantagiose que le salicylatos. 

Nulle del patientes con syndrome post-mitro-commissurotomial disveloppava 
re-stenosis del valvula mitral durante le quatro annos del presente studio. 
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THE “SILENT CORONARY”: THE FREQUENCY AND 
CLINICAL CHARACTERISTICS OF UNRECOG- 
NIZED MYOCARDIAL INFARCTION IN THE 
FRAMINGHAM STUDY * 


By Joserpu Stokes, III, M.D., and THomas R. Dawser, M.D., F.A.C.P., 
Framingham, Massachusetts 


Pain has been recognized as the cardinal manifestation of acute myo- 
cardial infarction ever since Herrick’s original description of the clinical 
syndrome in 1912,' and the belief is generally held that the precordial dis- 
comfort is due to severe, prolonged myocardial ischemia. However, with 
increased experience and better diagnostic methods, physicians soon recog- 
nized that myocardial infarction could occur without pain, and subsequently 
the frequency of painless coronary attacks has been the subject of repeated 
study and debate.*** Davis ° analyzed the clinical manifestations of patho- 
logically proved myocardial infarctions and was able to find the characteristic 
pain recorded in only 36 (47%). In 29 (38%) of the remaining cases, 
dyspnea was the presenting symptom, and in the remaining 11 (15%), the 
clinical picture was obscure and the diagnosis established only after patho- 
logic examination of the heart. 

In contrast, a more recent report by Warner ** reviewed 200 consecutive 
cases of acute myocardial infarction revealed either at autopsy or by serial 
electrocardiographic changes. In this study only 16 patients (8%) failed 
to exhibit typical chest discomfort, nine of whom reported atypical pain. 
The remainder were considered too sick either to appreciate or to report pain 
sensation. 

Previous studies have dealt exclusively with hospitalized patients. Since 
patients with mild symptoms and atypical manifestations of myocardial in- 
farction might escape diagnosis and hospitalization, the frequency of painless 
myocardial infarction cannot be accurately determined without studying 
the complete spectrum of coronary disease as it occurs in the general popu- 
lation. During the course of periodic cardiovascular examinations at the 
Heart Disease Epidemiology Study, Framingham, Massachusetts, it soon 
became clear that a significant number of individuals developed electro- 
cardiographic evidence of myocardial infarction without any symptoms 
whatsoever, or with symptoms so mild or atypical that they were not recog- 
nized by patients or physicians as manifestations of coronary disease. The 

* Received for publication June 23, 1958. 

From the Heart Disease Epidemiology Study, Framingham, Massachusetts, and the 
National Heart Institute, National Institutes of Health, U. S. Public Health Service, De- 
partment of Health, Education, and Welfare, Washington, DG: 


Requests for reprints should be addressed to Joseph Stokes, III, M.D., Framingham 
Heart Program, Framingham, Massachusetts. 
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purpose of this study is to portray the broad spectrum of precordial discom- 
fort which may accompany myocardial infarction, and to emphasize how 
frequently these infarcts are clinically unrecognized. 


METHOD 


The Heart Disease Epidemiology Study, Framingham, Massachusetts, 
was established in 1948 as a 20-year study of many factors related to the 
development of heart disease in a representative sample of the population.”* 
Between October, 1948, and March, 1953, 4,469 randomly selected subjects 
and 740 volunteers, all between 30 and 59 years of age, accepted an initial 
complete cardiovascular examination. All individuals with a history or 
electrocardiographic evidence of myocardial infarction were excluded from 
this study. However, those persons with angina pectoris alone were in- 
cluded. Subsequently, most of the subjects returned every two years for 
follow-up examination between January, 1950, and April, 1957. The fol- 
low-up procedure has been reported previously,** and those aspects of the 
examination which are pertinent to the diagnosis of coronary disease are 
listed below : 

1. Each subject was carefully questioned by at least one physician re- 
garding a past history of myocardial infarction by both name and symptom. 
In the event that the patient had been hospitalized for an illness suggesting 
coronary artery disease, every effort was made to obtain an abstract of the 
hospital record. 

2. Each subject was meticulously questioned regarding chest discomfort, 
particularly that related to eating and exertion. If any discomfort was re- 
ported, its character, position, duration and radiation were all recorded, and 
the subject was questioned by a second physician. After independent ques- 
tioning, these two physicians then decided whether this discomfort repre- 
sented angina pectoris. 

3. A 12-lead electrocardiogram, including standard Leads 1, 2 and 3, 
and unipolar Leads AVR, AVL, AVF, and Vi: through Ve, was recorded 
from each subject and interpreted by staff physicians. Doubtful or abnor- 
mal tracings were referred to a consulting electrocardiographer. 


Di1aGNostTIc CRITERIA 
For the purposes of this study the following definitions were employed: 
1. Electrocardiographic Evidence of Myocardial Infarction. 


The electrocardiogram was interpreted as revealing myocardial infarc- 
tion when there were changes in the QRS complex, particularly in the 
initial 0.04 second, usually manifested by the development of Q waves, of 
a degree sufficient to indicate myocardial infarction to two independent inter- 
preters. In every case at least one base line electrocardiogram was avail- 
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able for comparative purposes. These changes were defined as “recent” 
when S-T segment and T wave changes of ischemia or an injury potential 
were present. 

The changes were considered to be “residual” when these S-T wave 
changes were not present. 


2. Clinical Recognition of Myocardial Infarction. 


If in the course of an acute, interim illness the subject consulted a 
physician who established the diagnosis of acute myocardial infarction, this 
illness was considered to have been “recognized.” 

If, however, a subject had electrocardiographic evidence of myocardial 
infarction and (a) reported no illness whatsoever, or (b) experienced some 
symptoms which did not require medical care, or (c) consulted a physician 
at the time of an illness which was not recognized as a myocardial infarc- 
tion, this infarction was defined as “unrecognized.” 


3. Character and Severity of Chest Discomfort. 


The chest discomfort associated with acute myocardial infarction was 
characterized as “typical” if it was substernal or midepigastric in location, 
oppressive in character, radiated to the shoulders, arms, neck or jaw, and 
was of at least 15 minutes’ duration. If the character of the chest discom- 
fort differed significantly from that described above, it was defined as 
“atypical.” 

Chest pain was defined as “severe” if it caused the subject to seek medi- 
cal care; otherwise, it was defined as “mild.” 


RESULTS 


During the seven-year period between June, 1950, and April, 1957, 20 
subjects died suddenly under circumstances suggesting coronary disease, 
although none of these subjects received postmortem examination. In 
addition, nine subjects died during the acute phase of a recognized myo- 
cardial infarction, and autopsy confirmation was obtained in three instances. 
+» Forty-nine subjects returned to the Framingham Study for a regularly 
scheduled reéxamination and reported having sustained a coronary attack. 
Nine of these subjects had had serial electrocardiographic changes during 
the acute phase of their infarct, but did not have residual changes at the 
time of the next routine examination. 

Finally, 15 subjects did not give a history of a myocardial infarction at 
the time of a routine reévaluation, yet comparison of the electrocardiogram 
with that taken at the time of the previous examination revealed unequivocal 
electrocardiographic evidence of an interim myocardial infarction (table 1). 

As expected, there was a marked preponderance of males over females, 
in the ratio of 65:8. Although the subjects were all between 30 and 59 
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years of age at the beginning of the study, nine developed myocardial in- 
farction before the age of 40, and 15 developed their attacks between the 
age of 40 and 49. 

Of the 58 clinically recognized myocardial infarctions, 53 (91%) pre- 
sented with typical oppressive precordial discomfort, and the remaining five 
(9% ) had severe yet atypical chest pain. The typical discomfort was not 


TABLE 1 
Clinical Manifestations of Patients with Myocardial Infarction 
No. % of Total 
Total infarctions 73* (100%) 
Clinically recognized 58 (79 ) 
Acutely fatal infarction ot 
Survived acute infarction 49 
Clinically unrecognized 15 Cai.) 
Atypical symptoms 7 
Asymptomatic 8 


* During this period 20 additional patients died suddenly under circumstances implicating 
coronary disease as the cause of death. 
+ Three patients had postmortem confirmation of myocardial infarction. 


present in any of the 15 subjects with unrecognized infarctions, although 
three of these subjects did have symptoms of a severity sufficient to cause 
them to consult a physician. An additional four subjects in retrospect 
could recall mild discomfort which did not require medical attention. The 
remaining eight subjects, however, consistently denied any chest discom- 
fort whatsoever, even when later questioned again in an attempt to elicit 
symptoms to match the electrocardiographic changes (table 2). 


TABLE 2 
Character and Severity of Chest Discomfort in Patients with Myocardial Infarction 


Clinically Recognized Clinically Unrecognized Total 

Type of Chest 
Discomfort 
No. % No. % No. % 
All types 58 (100%) 15 (100%) 73 (100%) 

Typical 53 0 53 
None 0 8 ($3) 8 


To illustrate the various manifestations of the clinically unrecognized 
infarcts, three cases illustrating the various degrees of severity of symptoms 
are summarized below: 


Case Reports 


Case 1. Completely asymptomatic infarction. 


_ This 59 year old janitor was first examined at the Framingham Heart Program 
on October 9, 1951. At this time he had no symptoms of heart disease, and specifi- 
cally denied any chest discomfort. Physical examination on two occasions revealed 
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Electrocardiograms recorded before and after a completely asymptomatic 
myocardial infarction. 


blood pressures in the left arm to be 180/100 and 176/90 mm. of Hg, and there 
were some narrowing and irregularity of the retinal arteries. X-ray of the chest 
showed slight prominence of the left ventricle. An electrocardiogram (figure 1) 
recorded an increase in the QRS voltage but was otherwise normal. 

Two years later, at the time of the patient’s second examination (October 23, 
1953), he again denied any cardiac symptoms, and had consulted his physician only 
once, for a “check-up.” Physical examination was unchanged except that a grade II 
apical systolic murmur had developed and the blood pressure had fallen to 135/90 
mm. of Hg. X-ray of the chest revealed no enlargement of the heart, but an elec- 
trocardiogram (figure 1) revealed the pattern of an anteroseptal myocardial infarc- 


tion of undetermined age. 
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Case 2. Mild atypical symptoms. 


This 6 year old advertising agent was first examined at the Framingham 
Heart Program on October 26, 1951. At this time he denied any precordial pain or 
other cardiac complaints and except for two observations of the blood pressures in the 
left arm of 172/104 and 160/100 mm. of Hg, he had no other manifestations of 
cardiovascular disease. Questioning two years later elicited postprandial abdominal 
discomfort radiating to the left shoulder. At this time his blood pressure was some- 
what lower, and an x-ray of the chest and electrocardiogram were within normal 
limits. 

The subject was reéxamined on November 23, 1955. At this time he complained 
that 10 days previously, while on a hunting trip, he had noted the abrupt onset of 
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Fic. 2. Electrocardiograms recorded before and after a clinically unrecognized but 
mildly symptomatic myocardial infarction. 
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_ Fie. 3. Electrocardiograms recorded before and after a clinically unrecognized but 
Pan severely symptomatic myocardial infarction. 


epigastric pain and substernal burning following a large meal of venison. He was 
able to continue his trip, however, and although his wife noted some change in his 
demeanor when he returned home, he did not consult his physician. Physical exam- 
ination was essentially unchanged, and an x-ray of the chest did not reveal cardiac 
enlargement. However, an electrocardiogram revealed evidence of an anteroseptal 
myocardial infarction of undetermined age (figure 2). 


Case 3. Severe atypical symptoms. 


This 43 year old machine operator was first examined at the Framingham Heart 
Program on October 17, 1950. Symptoms at this time included some vague pre- 
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cordial discomfort which was not related to exertion, and mild postprandial epigastric 
fullness. When questioned at two subsequent biennial examinations the patient con- 
tinued to complain of similar symptoms, which were usually interpreted as manifesta- 
tions of neurocirculatory asthenia, since there were associated sighing respiration 
and anxiety. On October 4, 1954, physical examination revealed only a grade I 
soft apical systolic murmur; x-ray of the chest and electrocardiogram: were within 


normal limits. 

On September 4, 1956, the subject consulted his private physician because of 
a left-sided, gnawing pain in his chest not associated with dyspnea, sweating or 
pallor, and similar in character to his previous chest discomfort, although somewhat 
more severe. His physician did not obtain further diagnostic studies, but admin- 
istered a sedative and reassured him. 

Two weeks later, at the time of his regularly scheduled examination, the sub- 
ject appeared tense and somewhat pale, but in no acute distress. Blood pressure 
was normal, and there were no abnormal cardiac sounds or murmurs. X-ray of the 
chest revealed no change in size or contour of the heart. However, an electrocardio- 
gram recorded the classic pattern of a recent posterior myocardial infarction (figure 
3). 

DIFFERENCES BETWEEN RECOGNIZED AND UNRECOGNIZED 
MyocarDIAL INFARCTION 


Careful analysis of the data failed to show any significant differences 
between the recognized and unrecognized groups regarding age, sex, occupa- 
tion, weight or blood pressure. Both groups had consulted physicians with 
approximately equal frequency for reasons other than coronary disease dur- 
ing the period in which the infarcts occurred. No data regarding pain 
threshold per se were obtained. 

However, as illustrated in table 3, there was a difference in the prevalence 
of angina pectoris following myocardial infarction in the two groups. At 
the time of the last examination prior to the infarct the prevalence of angina 
pectoris in the two groups was approximately the same. Following a rec- 
ognized infarct, however, 33 of the 49 subjects complained of angina pec- 
toris, while in the unrecognized group only three of the 15 subjects were 
thought to have classic Heberden’s angina (p < .01). It is noteworthy that 
six additional subjects in the unrecognized group described some atypical 
precordial or abdominal discomfort which might conceivably have been re- 
lated to coronary insufficiency. 


TABLE 3 
’ Prevalence of Angina Pectoris Before and After Myocardial Infarction 
Clinically Total 
No. % No. % No. % 
Total patients 49 (100%) 15 (100%) 64 (100%) 
Before myocardial infarction 12 (24 ) 3 (20 ) 15 fae") 
After myocardial infarction 33 3 36 


*p =< .01. 
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TABLE 4 
Electrocardiographically Determined Position of Myocardial Infarction 
wistebssiianeaie Clinically Recognized Clinically Unrecognized Total 
Position 
No. % No. % No. % 

All positions 40 (100%) 15 (100%) 55° (100%) 

Anteroseptal 19 (48 ) 6 (40 ) 25 (45 ) 

Anterolateral 9 1 10 (18 ) 

Posterior 12 (30 ) 8 € 53 ) 20 ( 36 ) 


_ _ *Includes only those patients with residual electrocardiographic evidence of myocardial 
infarction at the time of subsequent examination. 


There were also some differences in the electrocardiographic position 
of the myocardial infarction in the two groups. As illustrated in table 4, 
of the 10 anterolateral myocardial infarctions only one was clinically unrec- 
ognized, and more than half (53%) of the clinically unrecognized infarcts 
were posterior in position. However, these differences are small and not 


statistically significant. 
DIscussION 


This study indicates that at least 20% of the 73 myocardial infarctions 
were clinically unrecognized, and two additional considerations suggest that 
the true figure is even higher. Paton ** found that 50% of patients dying 
suddenly in a hospital had unrecognized, pathologically proved myocardial 
infarcts. If this figure is applied to the Framingham Study, 10 of the 20 
subjects who died suddenly may have had “silent” infarcts. 

Also, it is well recognized that in many instances it is difficult to record 
the electrocardiographic residua of myocardial infarction, and that some 
electrocardiograms return entirely to normal. In this study such was the 
case in nine (18%) of the 49 patients who survived a recognized infarct. 
On this basis, it might be assumed that four additional subjects sustained 
infarction but had neither characteristic symptoms nor the electrocardio- 
graphic residual. 

It is therefore possible that this study failed to detect an additional 14 
patients with unrecognized infarcts, thus raising the proportion of “‘silent”’ 
coronaries to approximately one third of the total during this period. 

It is possible that some individuals in the unrecognized group had forgot- 
ten chest pain associated with an infarction occurring a year or more prior to 
an interim examination. However, some of the asymptomatic infarcts re- 
vealed recent electrocardiographic changes. This factor, therefore, could 
certainly not entirely explain the painless illnesses. 

This study does not include many individuals over 60 years of age, and 
deals only with the clinical manifestations of an initial myocardial infarction. 
Previous data would suggest that symptoms are less severe in the elderly, 
but there is no reason to suppose that the severity of symptoms depends 
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upon the number of myocardial infarctions. Two patients sustained a 
second myocardial infarction during the period of this study. In one case 
the initial infarct was clinically “silent,” and the second was recognized; 
in the other case the opposite was true—the patient had an initial symp- 
tomatic infarction, followed by a clinically unrecognized attack. . 

There can be little doubt that unrecognized infarcts are “mild” in 
that they do not cause such complications as shock, congestive failure and 
arrhythmias, which would in themselves lead the patient to seek medical care. 
However, as pointed out above, sudden death is also a manifestation of the 
“silent” coronary. 

The fact that unrecognized infarction was less frequently followed by 
angina pectoris than were recognized infarcts supports the suggestion that 
the pathogenesis of pain associated with angina is qualitatively similar to 
that of infarction, and differs only in degree.“* It would also appear from 
the data that the “silent” coronary most often resulted from infarction of 
the anterior left ventricular wall and septum, or the posterior wall, but the 
numbers are small, and additional data will have to be obtained to confirm 
this finding. 

This study certainly emphasizes the importance of laboratory studies in 
the differential diagnosis of precordial discomfort. However, the electro- 
cardiogram is of no help if left bundle branch block is present, and even 
without conduction defects the 12-lead electrocardiogram is still not in- 
fallible. This is illustrated by one subject in this series who had a normal 
electrocardiogram soon after the onset of symptoms and only later, at the 
Framingham Study, were the electrocardiographic changes of myocardial 
infarction apparent. 


SUMMARY 


The clinical manifestations of 73 middle aged patients sustaining an 
initial myocardial infarction were studied with special reference to thoracic 
discomfort. Of these 73 patients, 15 (21%) were clinically unrecognized, 
eight of the 15 denying any precordial pain whatsoever. Although no charac- 
teristic clinical pattern of “silent” myocardial infarction was determined, 
angina pectoris was significantly less frequent following unrecognized in- 
farction, and some differences in the electrocardiographic position of the 
infarcts were observed. 
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SUMMARIO IN INTERLINGUA 


__Le frequentia del occurrentia de dolores como symptoma de infarcimento myo- 
cardial es depost longe tempore un thema controverse. In le presente studio, electro- 
cardiogrammas serial esseva examinate in 5.209 subjectos de etates de inter 30 e 59 
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annos qui participa in le Studio Epidemiologic de Morbo Cardiac a Framingham, 
Massachusetts. Omne subjecto individual esseva questionate meticulosemente con 
respecto a dolores thoracic e altere symptomas de infarcimento myocardial omne duo 
annos, e un electrocardiogramma a 12 derivationes esseva obtenite al tempore de 
omne tal examine e etiam al tempore de omne morbo acute con symptomas suggerente 
le presentia de infarcimento myocardial. 

In le curso del periodo de septe annos inter junio 1950 e april 1957, 73 subjectos 
disveloppava signos electrocardiographic de acute infarcimento myocardial, manifeste 
al tempore del attacco acute o al tempore del regular examine bienne. In plus, in le 
curso del septe annos, 20 subjectos moriva subitemente sub circumstantias que 
fortemente suggereva le presentia de morbo coronari. Ex le supra-mentionate 73 
patientes, 15 (i.e. 21 pro cento) esseva clinicamente nonrecognoscite e octo del 15 
non admitteva ulle dolor thoracic del toto. 

Ben que nulle characteristic configuration clinic in infarcimento myocardial 
“silente” esseva determinate, angina de pectore esseva significativemente minus 
frequente post infarcimento myocardial non recognoscite, e solmente un caso esseva 
trovate in que infarcimento nonrecognoscite interessava le pariete lateral del ventriculo 
sinistre. 
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PLASMA PROTHROMBIN IN LIVER DISEASE: ITS 
CLINICAL AND PROGNOSTIC SIGNIFICANCE * 


By Gorpon Mrinprum, M.D., and Heven I. Giuecx, M.D., F.A.C.P., 
Cincinnati, Ohio 


It is a well known clinical observation that a low concentration of plasma 
prothrombin which does not respond to the administration of vitamin K 
indicates serious liver disease.“*° The usefulness of this observation is 
limited, however, by the fact that many patients with severe hepatic disease 
may have normal concentrations of prothrombin when the one-stage assay 
methods are utilized.” **'***** The two-stage procedures often detect 
hypoprothrombinemia in this disorder when the one-stage determination is 
normal or only slightly depressed.® ** ** 

We have made similar observations in a large group of patients with 
various types of liver disease, employing a synthetic substrate p-toluene 
sulfonyl-1-arginine methyl ester (TAMe) to measure plasma prothrombin.” 
Our observations have indicated that a low plasma prothrombin assayed 
by the synthetic substrate method is of serious prognostic significance, par- 
ticularly when the prothrombin remains depressed for protracted periods, 
or fails to respond to the injection of vitamin Ki emulsion. 

The TAMe assay of plasma prothrombin differs from the one-stage 
methods in that it measures prothrombin and its product thrombin in terms 
of thrombin yield rather than clotting times. Previous studies have shown 
that the assay is unaffected by a deficiency of factor VII, fibrinogen, and 
only by a severe deficiency of factor V.**. The one-stage assays are consid- 
erably affected by deficiencies ot these factors, which often accompany liver 
disease.” 7, 8, 9,14, 15,16 

METHOpDS 


1. TAMe Assay of Plasma Prothrombin. Details of the procedure have 
appeared in previous publications.‘**” The method is based on the obser- 
vation of Sherry and Troll ** that thrombin hydrolyzes the synthetic sub- 
strate p-toluene sulfonyl-l-arginine methyl ester (TAMe). The prothrom- 
bin of defibrinated plasma is activated by thromboplastin and calcium in 
the presence of beef serum AC-g (factor V).f The thrombin derived from 


* Received for publication July 3, 1958. 
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Tt In previous studies employing the TAMe method, accelerator globulin was not rou- 
tinely added to the activation mixture, since a severe deficiency of this factor must be 
present to alter the assay.17 Since such deficiencies often accompany liver disease, in the 
present studies .01 ml. of beef serum AC-g (Difco) was routinely added to the activation 
mixtures, thus obtaining optimal prothrombin yields. 

Requests for reprints should be addressed to Helen I. ro M.D., Renee of 
Internal Medicine, Cincinnati General Hospital, Cincinnati 29, Ohi 
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prothrombin then hydrolyzes the substrate TAMe. The carboxyl group 
released by hydrolysis is titrated with sodium hydroxide. Prothrombin 
and its product thrombin are thus measured in terms of yield rather than 
of reaction rate. Normal plasma assayed by TAMe has been found to con- 
tain 53 + 5 U/ml. of prothrombin.* In the present studies, in which the 
initial plasma prothrombin values were unknown, 53 units were arbitrarily 
assigned a value of 100% concentration and all values calculated from this 
figure. 

2. One-Stage Prothrombin Assay. The method of Quick was utilized.® 
For “control” plasma a lyophilized, commercially available plasma was 
employed.f The usual value obtained with this plasma is 11 to 12 seconds. 

3. Two-Stage Prothrombin Determination. The method of Ware and 
Seegers *® was used with slight modification, in that the prothrombin was 
expressed as a percentage of normal concentration rather than as absolute 
prothrombin units. For the normal standard, the lyophilized pooled plasma 
preparation was used.f 

Tests were specifically determined for factors V and VII only if the 
one-stage assay was 13 seconds or longer, since no significant deficiencies 
of those factors occur in the presence of an essentially normal one-stage 
prothrombin time. 

4. Qualitative Test for Factor V (Ac-g, Labile Factor, Accelerator 
Globulin.) The patient’s plasma was first assayed by the one-stage method. 
An excess of beef serum accelerator,t 10% and 3%, was then added to the 
plasma under study and the one-stage prothrombin was again determined.§ 
A shortening of plasma prothrombin in excess of 2 seconds over the initial 
value indicated a qualitative deficiency of factor V. The greater the defect, 
the larger the amount of accelerator needed to promote shortening of pro- 
thrombin time. However, no specific quantitative determinations were 
attempted. 

5. Qualitative Test for Factor VII (S.P.C.A., Convertin, Stable Fac- 
tor). The patient’s plasma was assayed with the usual one-stage method 
allowing for the dilution factor. An excess of factor VII, 10% and 5%, 
made by the method of Lewis and Ferguson * or Stefanini and Dameshek,'’ 
was.then added to the plasma under study and the one-stage prothrombin 
again determined. A shortening of the one-stage plasma prothrombin time 
greater than 2 or more seconds over the values obtained before the addition 
of the stable factor indicated a qualitative defect of factor VII. The greater 
the deficiency of the factor, the more reagent was needed to shorten the 
prothrombin time. Precise quantitative evaluations were not attempted. 

*One TAMe unit of thrombin is equal to one National Institutes of Health clotting 
unit of thrombin.17@ > 

+ “Protrol,” Knickerbocker Company. 

t Beef serum Accelerator AC-g (Difco). 

§ Tests System: To 0.1 ml. of patient plasma were added 0.1 ml. saline, 1 ml. of 
thromboplastin (Difco) and 0.1 ml. of CaCle This served as the control. In the test for 


Ac-g deficiency 0.1 ml.-of a 1-10 or 1-30 saline dilution of beef serum accelerator was substi- 
tuted for the saline in the control. 
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6. Responses to Vitamin Ki Emulsion. Control studies included pro- 
thrombin assayed by the one-stage and TAMe method, and accessory factors 
when indicated. Following these studies, 50 or 100 mg. of vitamin Ki 
emulsion * were given intravenously. The assay procedures were usually 
repeated at 24, 48 and 72 hours after the administration of the vitamin. 

7. Liver Function Tests were performed by the usual clinical laboratory 
methods. These included: Thymol turbidity (method of MacLagan, modi- 
fied by Shank and Hoagland*). Cephalin-cholesterol flocculation (test of 
Hanger *). Zinc sulfate turbidity (method of Kunkel **). Total lipids 
(method of Kunkel, Ahrens and Eisenmenger **). Serum bilrubin, prompt 
and total (Ducci and Watson *°). Serum alkaline phosphatase (Bodansky 
units **). Bromsulfalein retention (5 mg./Kg.), with a 45 minute deter- 
mination (method of Mateer *’). Total serum protein, albumin, globulin 
and A/G ratio. In selected cases, additional studies included blood ammo- 
nia, bile acids, serum iron, serum electrolyte levels and serum transaminase. 


CasE MATERIAL 


Case material included 82 patients with primary liver disease. Among 
these were: 17 cases of fatal cirrhosis (16 autopsied) ; three cases of fatal 
massive necrosis of the liver (all autopsied), and 28 cases of severe cirrho- 
sis (21 verified with needle biopsy). This latter group included six cases 
of postnecrotic cirrhosis associated with chronic active hepatitis. Cases of 
cirrhosis were classified as severe if one or more of the following criteria 
were present: ascites, visible jaundice and esophageal varices. Hepato- 
megaly greater than 5 cm., or a palpable spleen if accompanied by one or 
more of the aforementioned signs, was considered stigma of serious liver 
disease. In addition the case material included: eight cases of mild cirrhosis 
(five verified with needle biopsy) ; 17 cases of viral hepatitis (six with pro- 
longed or atypical features biopsied) ; eight cases of obstructive jaundice 
(four calculi and four neoplasms, all surgically verified) ; one case of con- 
genital biliary atresia and biliary cirrhosis (autopsied). 

As controls, 24 cases of severe systemic disorders not specifically in- 
volving the liver were studied. These included infection, and neoplastic, 
metabolic, degenerative and collagen diseases. Normal subjects have been 
thoroughly investigated in previous studies.’ . 


RESULTS 


Comparison of the TAMe Assay of Prothrombin with Standard Clotting 
Methods. Two hundred six samples were simultaneously studied for pro- 
thrombin content by the one-stage and TAMe assays. The results are 
presented in figure 1A. There is a good statistical correlation between the 
orie-stage and the TAMe assay methods with an r value of 0.531 and a p 


* Mephyton, Merck. 
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value of less than 0.01. However, considerable scatter is apparent.** 
Numerous cases show a high prothrombin concentration as assayed by the 
one-stage method, whereas in reality “true’’ prothrombin measured by the 
TAMe assay is quite low. In such instances, prothrombin itself may be 
considerably depressed before the one-stage assay is affected, provided the 
accelerators are present in optimal amount. Conversely, prothrombin as 
measured by TAMe may be normal in the face of a depressed one-stage 
assay. Under such circumstances the difference can be explained by a 
deficiency of the accelerator factors which affect the one-stage assay but 
play little role in the TAMe method. 
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Fic. 1. Comparison of the TAMe assay of plasma prothrombin with the one-stage 
prothrombin method (A, left) and the two-stage procedure (B, right) in patients with liver 
disease. Ordinate, prothrombin, % of normal concentration TAMe. Abscissa, prothrombin 
% of normal one-stage and two-stage. 


Figure 1B compares 32 samples of plasma assayed simultaneously by 
the modified two-stage method of Ware and Seegers,”® and by the TAMe 
assay. Neither of these determinations is appreciably influenced by acces- 
sory clotting factors, and hence a better statistical correlation was obtained 
with an r value of 0.640 and a p value of less than 0.01. When the Z test 
was applied, comparing these two sets of data (figures 1A and B), a t value 
of less than 0.3 was obtained.** In order for tiis value to be statistically 
significant, many more determinations of all three methods would be needed. 
However, previous studies from this laboratory, as well as those of Arscott, 
Koppel and Olwin,” in patients receiving Dicumarol and in patients suffer- 
ing from other coagulation disorders,‘’” have illustrated the close correla- 
tion of the TAMe and the two-stage assay methods. 

Accessory Factor Deficiencies. Normal concentrations of accessory fac- 
tors were seldom found in patients with severe liver disease. In 36 patients 
with cirrhosis, a qualitative deficiency of factor V was observed in 31, and 
factor VII was deficient in 30. When serial determinations were performed, 
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deficiencies of accessory factors varied, whereas prothrombin measured by 
TAMe was relatively constant for weeks, months or years. 

Eleven cases of viral hepatitis were likewise studied for accessory factor 
deficiencies as well as for prothrombin. In five a depression of factor V was 
noted, and in an additional five factor VII was deficient. During the course 
of their illness, the plasma of 10 patients showed some depression of pro- 
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_Fic. 2. The TAMe assay of plasma prothrombin (% of normal concentration) in 
various categories of liver disease. The values plotted are the highest obtained during 
clinical observation of the patient. Solid horizontal line, mean value; dotted line, S.D. 


thrombin as measured by TAMe. During convalescence the TAMe assay 
of plasma prothrombin returned to normal levels more slowly than did the 
accessory factors V or VII. 

Prognostic Significance of a Low TAMe (Prothrombin) Assay. 
Figure 2 compares the TAMe assay of prothrombin in various categories of 
liver disease. The values plotted represent the lowest determination ob- 
tained during the course of the patient’s illness. The mean value in each 
group is indicated by the solid line, and the standard deviation by the dotted 


line. 
Although there is overlap in most of the categories, the differences be- 
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tween groups are apparent. Uniformly low values were noted in patients 
with severe or fatal cirrhosis. In the latter group a mean of 24.5% was 
obtained. Seven of these patients had obtained blood in excess of six units 
within 24 hours of the assay (solid circles). Since banked blood contains 
a normal amount of prothrombin, it is probable that these values were un- 
naturally elevated, and the depression of prothrombin was even more marked 
than is indicated. In patients with a fatal outcome, the prothrombin was 
often depressed for prolonged periods before the onset of coma or fatal 
hemorrhage. 

In patients with severe cirrhosis who survived during the period of study, 
a mean value of 42.7% was obtained. In this group the TAMe values were 
often unchanged for weeks, months or years. This group included six pa- 
tients with postnecrotic cirrhosis or hepatitis. The prothrombin values 
(TAMe) on these six patients represented the lowest values obtained in 
the category of “severe cirrhosis.” 

Fewer patients were found whose cirrhosis could be classified as mild. 
In this group a mean value of 75% of prothrombin (TAMe) was noted. 
Obstructive jaundice was characterized by values approaching normal levels. 
Exceptions were observed when obstruction was complicated by vitamin K 
deficiency and intrahepatic disease, as seen in a case of congenital atresia of 
the bile ducts associated with biliary cirrhosis. 

In viral hepatitis the values were widely scattered about the mean of 
70%. Fluctuations were rapid, and rose as the clinical status of the patient 
improved. 

Serial Studies of Prothrombin. ‘Table 1 illustrates representative cases 
of various categories of liver disease. These cases have been selected for 
two purposes: a comparison of the TAMe assay with more conventional 
methods of appraising liver function, and the usefulness of the assay in 
certain categories of hepatic disease. Included are examples of a poor prog- 
nosis associated with rapidly falling prothrombin as measured by TAMe 
(case 1), improvement following therapy (case 3), persistent depression of 
prothrombin with fluctuant values in the one-stage assay (cases 2, 3, and 4), 
and fairly normal assays occurring in portal hypertension without severe 
parenchymatous liver damage (cases 5 and 6). Of interest is the depression 
of prothrombin in viral hepatitis not detected by the one-stage assays (cases 
7 and 8), essentially normal values in obstructive jaundice (cases 9 and 10), 
and depression of prothrombin when parenchymatous disease accompanies 
obstructive jaundice (case 11). 

TAMe Assay in Miscellaneous Systemic Diseases. To determine the 
specificity of the assay as a liver function test, the test was performed on 
the plasma of a group of 24 patients suffering from a variety of systemic dis- 
orders. Included were collagen disease, sarcoid, amyloidosis, carcinoma, 
metabolic disorders and degenerative diseases. In many of these patients 
the assay was slightly depressed, possibly reflecting some hepatic dysfunction. 
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The assay was less than 60% in five of these patients, as shown in table 2. 
In three of the patients the liver was infiltrated with the metastases, and in 
the fourth, severe chronic passive congestion was observed. 

The TAMe Assay Compared with Standard Liver Function Tests. 
The assay was compared with a battery of standard liver function tests in 
a series of 131 determinations which were obtained from all categories of 
liver disease. No statistical correlation could be observed when the TAMe 
assay was compared with the thymol turbidity, thymol flocculation, cephalin 
flocculation, zine sulfate turbidity, total lipids, serum bilirubin (prompt or 
total), or serum alkaline phosphatase. In 62 cases the assay was compared 
with the total protein, albumin, globulin and A/G ratio. Although there 
appeared to be some correlation between the levels of albumin * and globu- 
lin ¢ the only statistically significant relationship was with the A/G ratio 
(t less than .05).** 


TABLE 2 


The TAMe Assay of Plasma Prothrombin in Systemic Disorders 
Not Primarily Hepatic in Origin 


TAMe One-Stage 
(% of Normal) (% of Normal) 

Lupus erythematosus associated with hemorrhage 36% 45% 
Fatal carcinoma of prostate with hepatic metastases 

(autopsy proved) 57% 50% 
Fatal carcinoma of breast with extensive metastases 

and necrosis of the liver (autopsy proved) 26% 45% 
Fatal mismatched transfusion with uremia (autopsy 

proved) 50% 70% 
Severe chronic passive congestion of liver (biopsy 

proved) 54% 61% 


The bromsulfalein retention test was determined simultaneously with 
the TAMe assay in 60 instances. As shown in figure 3, there is a fairly 
close inverse relationship between the two tests of liver function, the TAMe 
value falling as the bromsulfalein rises (r = 0.308, t less than 0.02). Since 
disturbances in bromsulfalein and A/G ratios are usually observed in severe 
liver disease, the correlation of these procedures with the TAMe assay is 
of note. The assay is especially helpful in those patients whose jaundice 
interferes with the interpretation of the dye test. i 

Response of Prothrombin to Vitamin Ki Emulsion. The change in 
plasma prothrombin was studied in patients with liver disease following the 
intravenous administration of a standard dose of vitamin Ki emulsion (50 
or 100 mg.). The optimal response observed within 72 hours has been 
charted in table 3. The changes noted with either the one-stage or the 
TAMe assay were insignificant in fatal cases of cirrhosis. In surviving 
patients with cirrhosis there was a mean increase of 11.6% in the one-stage 
methods, while the TAMe assay showed no change. Patients with hepatitis, 
0.2. 
0.2. 
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however, showed a mean increase of 19.8% with the one-stage method and 
an increase of 13.8% in the TAMe method. 

It would appear that in severe liver disease it is difficult or impossible 
for the liver to utilize the vitamin in the production of prothrombin. A rise 
in true prothrombin indicates some hepatic reserve and a more favorable 
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Fic. 3. A comparison of the TAMe assay of plasma prothrombin and the 
bromsulfalein retention test. 


prognosis. The more rapid rise noted with the one-stage assay has been 
observed in previous studies with TAMe, implying a more rapid regenera- 
tion of factor VII than of prothrombin itself.* 

Correlation of the TAMe Assay with Hemorrhage. Attempts to corre- 
late the incidence of bleeding with specific depression of prothrombin as 
measured by the one-stage or the TAMe assay or accessory factors revealed 
no direct relationship.” Apparently local factors, especially varices, gas- 


* Factor V (AC-g—labile factor) does not respond to the administration of vitamin K. 
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TABLE 3 
Maximal Response to Vitamin K, in Patients with Liver Disease 
A. Fatal One-Stage % Normal Concen- TAMe % Normal Concen- 
Cirrhosis before Ki % tration after Ki before K: % tration after Ki 
1 30 41 51 48 
2 68 63 22 24 
3 27 38 21 21 
4 42 48 58 60 
5 57 70 30 31 
6 75 75 30 31 
7 30 42 19 19 
8 80 65 47 45 
Mean change Mean change 
+4.1% +.1% 
B. Surviving 
Cirrhosis 
1 60 100 53 60 
2 59 75 47 45 
3 48 39 22 24 
4 27 44 37 39 
> 80 70 73 70 
6 35 46 39 33 
7 38 60 55 49 
8 44 51 61 30 
9 49 78 72 60 
10 39 52 32 31 
11 68 78 20 26 
12 80 65 49 41 
13 80 100 45 60 
Mean change Mean change 
+11.6% —3.1% 
C. Hepatitis 
1 71 100 70 69 
2 80 100 34 76 
3 91 100 62 91 
4 45 76 45 58 
5 70 100 68 83 
6 100 100 45 32 
Mean change Mean change 
+19.8% +13.8% 


Patients given 50 mg. intravenous Mephyton. 


Response is highest obtained within 72 


hours after injection of the vitamin. ‘ 


tritis, peptic ulcer or hemorrhoids, were more important as a cause of 
hemorrhage than was depression of clotting factors. However, when these 
abnormalities were accompanied by a marked depression of multiple clotting 
factors, as in many of the severe and fatal cases of cirrhosis, the control of 
the hemorrhage was often extremely difficult. 


DIscussIOoN 


- The present studies reémphasize the importance of a depression of pro- 
thrombin in liver disease, as noted by many authors. As stressed by Ziffren 
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and co-authors,” Mann, Butt and Hurn* and Hunter and Walker,’ the 
usefulness of this observation is limited by the fact that depression of the 
prothrombin itself cannot always be detected by the one-stage method. In 
liver disease, which is characterized by a multiplicity of coagulation defects, 
it is particularly difficult to evaluate prothrombin itself by the one-stage pro- 
cedures. Under such circumstances, tests which are little altered by acces- 
sory factors are especially useful. 

The one-stage assay should not be discarded, for it is simple to perform, 
has a large backlog of significant clinical experience, and measures the cumu- 
lative factors which alter the coagulability of the blood.’* Also, its useful- 
ness is enhanced when used in conjunction with more specific studies of 
individual clotting factors. Neither is it implied that the TAMe assay 
should replace the two-stage procedures. There are, however, inherent 
values in a chemical assay procedure, reproducible from laboratory to labora- 
tory, and uninfluenced by reaction rates, variations in reagents, and sam- 
pling procedures." 

Much can be gained when the TAMe assay is used in conjunction with 
the standardized tests of liver function. It is particularly helpful in the 
jaundiced patient in whom the bromsulfalein retention test cannot be em- 
ployed, in the presence of anemia, and in liver disease of recent onset with 
unaltered A/G ratio. 

It is of interest that the TAMe assay showed the highest degree of 
statistical correlation with the A/G ratio and bromsulfalein retention tests, 
both of which are sensitive indices of hepatic damage. In certain cases, the 
assay was the only laboratory procedure suggesting liver disease. 

The procedure is likewise of use in studying the response to vitamin Ki. 
Shortening of the prothrombin time following the administration of the 
vitamin can be detected only if the one-stage assay is initially depressed. 
No increase in production of prothrombin itself can be detected without the 
use of special procedures. A rise in prothrombin, albeit slower than that 
of the accessory factor VII, indicates some hepatic reserve. The persist- 
ently low TAMe values of prothrombin in the cirrhotic indicate the severity 
of the liver damage. Conversely, a rising titer of prothrombin is indicative 
of. improving hepatic reserve. The usefulness of the method lies in the 
ability to measure prothrombin, a specific factor produced by the liver. 
Alterations in prothrombin concentration thus become a sensitive index of 
hepatic function. 


SUMMARY 


The TAMe assay of prothrombin utilizes a chemical method for specifi- 
cally measuring plasma prothrombin. The assay is not influenced by defi- 
ciencies of accessory clotting factors, V and VII, or fibrinogen, which affect 
one-stage methods to a considerable degree. 

The TAMe assay of prothrombin correlates well with the clinical status 
of the patient with liver disease. Extremely low levels were found in fatal 


he 
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cirrhosis or necrosis. Patients with severe cirrhosis had persistently low 
values for months or years, whereas cases of viral hepatitis showed higher 
values and more rapid changes. Serious or fatal liver disease showed little 
or no response in the prothrombin assay after the administration of vitamin 
Ki emulsion, in contrast to viral hepatitis, which showed prompt improve- 
ment. The true prothrombin levels invariably lag behind more rapidly 
recovering accessory factors. 

Statistically, a good correlation exists between the TAMe assay and the 
A/G ratio, and an excellent statistical relationship is apparent between the 
TAMe assay and the bromsulfalein retention. The TAMe assay of plasma 
prothrombin may be employed in acute or chronic liver disease, and is not 
influenced by the degree of jaundice. Since the assay measures a specific 
product of the liver, it serves as a useful liver function test. Serial assays 
yield excellent prognostic information. 


SUMMARIO IN INTERLINGUA 


Un methodo chimic pro le mésuration de prothrombina del plasma esseva usate 
in le studio de 92 patientes con morbo hepatic. Le methodo in question utilisa un 
substrato synthetic, estere methylic de p-toluene-sulfonyl-l-arginina (TAMe). Iste 
proba mesura ver prothrombina e non es influentiate significativemente per variationes 
de factor 5, factor 7, fibrinogeno, o inhibitores. Le usual methodos uniphasic es 
a vices alterate considerabilemente per le variabiles mentionate. Determinationes 
del essayo a TAMe e del tempore de prothrombina uniphasic esseva studiate insimul 
con factores 5 e 7 e le tests standard de function hepatic. Le resultatos revela un cor- 
relation significative inter le valores a TAMe e le essayo uniphasic pro prothrombina. 
Tamen, in casos individual il habeva frequentemente marcate differentias inter le 
valores obtenite secundo le duo methodos. Le ration pro iste facto esseva le varia- 
tiones de factor 5 e factor 7 o de fibrinogeno que exerce un influentia super le resultatos 
del methodo uniphasic. Studios serial in patientes con cirrhosis revelava marcate 
anormalitates in le factores accessori de coagulation e etiam in fluctuationes de iste 
factores. Del altere latere, le concentration de prothrombina determinate per medio 
del methodo a TAMe esseva relativemente constante. 

Multiple anormalitates del coagulation esseva etiam constatate in hepatitis. In 
le curso de un melioration del stato clinic del patiente, le valores de prothrombina 
obtenite per le essayo a TAMe monstrava un plus lente restablimento que le factores 
accessori de coagulation. Le signification prognostic de basse valores de prothrombina 
per TAMe esseva illustrate in casos mortal con un valor medie de 24 pro cento, In 
sever cirrhosis non-mortal, un valor medie de 42 pro cento esseva constatate. In 
tal casos, le valores remaneva frequentemente inalterate durante septimanas, menses, 
o annos. In casos de hepatitis, le fluctuationes notate esseva plus rapide e in non- 
complicate jalnessa obstructive le essayo a TAMe produceva alte valores. 

Le methodo a TAMe esseva comparate con un batteria de tests de function hepatic, 
incluse turbiditate a thymol, flocculation a thymol, flocculation a cephalina, turbiditate 
a zine, lipidos total, bilirubina del sero (prompte e total), phosphatase alcalin del sero, 
proteinas total, albumina e globulina, e retention de bromsulfaleina. Un excellente 
correlation statistic se monstrava in le comparation del essayo a TAMe con le test 
del retention de bromsulfaleina. Viste que le essayo a TAMe non es influentiate 
per jalnessa, illo pote esser usate in patientes icteric in qui le test del retention de 


bromsulfaleina es inusabile. 


of 
| 
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Le responsa a vitamina K, intravenose esseva studiate. In casos mortal, nulle 
responsa esseva constatate, durante que patientes in conditiones minus critic monstrava 
un augmento del prothrombina, demonstrante assi un plus grande reserva hepatic. 
In iste application, le essayo a TAMe revelava de novo un retardo del restablimento 
de prothrombina in comparation con le factores accessori del coagulation. 

Le methodo a TAMe non es presentate como un reimplaciamento del methodos 
standard uniphasic pro le determination de prothrombina. Le methodo a TAMe es 
un methodo accurate pro le mesuration de un importantissime producto del hepate. 
Illo se monstrava ben correlationate con le stato clinic del patiente con morbo hepatic, 
e tests in serie produceva excellente information prognostic. 
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THE LIVER IN ULCERATIVE DISEASE OF THE 
INTESTINAL TRACT: FUNCTIONAL AND 
ANATOMIC CHANGES * 


By Arnoxp S. Monto, M.D., Nashville, Tennessee 


INTRODUCTION 


CONSIDERABLE disagreement exists as to the nature of the changes in 
the liver associated with intestinal amebiasis. The clinical syndrome of 
diffuse amebic hepatitis is widely accepted, but its histologic specificity in 
the absence of liver abscesses has been under challenge. Hepatic abnormal- 
ities have been reported in a number of other intestinal diseases, such as 
diverticulitis and intestinal carcinoma without metastasis. This study was 
undertaken in an effort to compare the state of the liver in amebiasis with 
its state in other disorders also associated with intestinal ulceration. It 
presents evidence that anatomic and functional changes occur in patients 
with nonspecific ulcerative colitis and segmental enteritis.*~° 


MATERIAL AND METHOD 


One hundred clinical cases of ulcerative colitis and 50 clinical cases of 
regional or segmental enteritis at The New York Hospital were reviewed, 
and the protocols of 100 autopsied cases of ulcerative colitis and four autop- 
sied cases of regional enteritis from the files of The New York, Mount 
Sinai and Bellevue Hospitals were studied. All were unselected except 
when a complication of the primary intestinal process occurred. A history 
of alcoholism or evidence of malignant disease served to exclude cases. In 
the clinical series, hepatomegaly and all abnormalities of liver function tests 
were recorded. In the autopsied group, the appearance, both gross and 
histologic, and the weight of the liver were noted and the available history 
of clini¢al liver damage was reviewed. No clinical history could be obtained 
in two of the autopsied series. The cases extended through a period from 
1931 to 1956, but most of the clinical series were seen after 1945, when liver 
function tests were more commonly used. 


OBSERVATIONS 


1. Ulcerative Colitis. Table 1 summarizes the data obtained from the 
100 clinical and the 100 autopsied cases of ulcerative colitis. Seventy-four 
of these cases were found to have hepatomegaly, clinical jaundice or ab- 

* Received for publication July 21, 1958. 
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normal functional tests, excluding albumin-globulin ratio and prothrombin 
time. 

In the study of abnormalities of liver function, prothrombin time and al- 
bumin-globulin ratio were considered separately, because of the effect of poor 
absorption of ingested vitamin K on the former and of starvation alone on 
the latter." With the exclusion of these two tests, 36 patients were found 
to have abnormal liver function tests. An additional six patients, in whom 
no abnormal tests were found, showed clinical icterus. Prolongation of 


TABLE 1 
Ulcerative Colitis 


Clinical Autopsied Total 
Total number of cases 100 100 200 
Sex: 
Male 52 49 101 
Female 48 51 99 
Age at death or last visit: 
Under 20 years 19 19 38 
21-30 years ; 25 29 54 
31-40 years 23 15 38 
41-50 years 16 13 29 
Above 50 years 17 24 41 
Duration of illness up to death or last remission : 
Under 1 year 24 40 64 
1-5 years 24 36 60 
6-10 years 24 12 36 
Above 10 years 28 9 37 
Not stat 0 . 3 
Hepatomegaly 24 17 41 
Liver function abnormalities excluding A/G 
reversals and prothrombin time 18 18 36 
Including clinical icterus 18 24 42 
Including abnormal prothrombin time 25 28 53 
Including reversal of A/G 26 36 62 
Hepatomegaly and/or abnormal liver function 
tests excluding A/G reversals and pro- 
thrombin time 36 32 68 
Including clinical icterus 36 38 74 
Including abnormal prothrombin time 40 42 82 


the prothrombin time, without either clinical jaundice or other abnormality 
of liver function, was present in 11 cases. However, nine patients who did 
not show any of the above findings had reversal of the albumin-globulin 
ratio. 

The abnormalities found in the individual liver function tests are shown 
in table 2. 

Evidence of considerable loss of weight on physical or autopsy examina- 
tion was found in 114 patients (57%). Of the 68 showing a palpable 
liver or abnormal tests, or both, loss of weight was observed in 38 (56%). 
Loss of weight was noted in 23 (64%) of the 36 cases with abnormal tests, 
and in 22 (54%) of 41 cases with hepatomegaly. Loss of weight alone is 
therefore not considered to be sufficient to produce the liver changes. 
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The causes of death in the 100 autopsied cases are listed in table 3. The 
pathologic process was found to involve the entire colon in 51 cases. In 
33 the ileum was also involved, and in an additional five cases the lesion 
extended into the jejunum. In eight cases the condition extended from 


TABLE 2 
Ulcerative Colitis: Liver Function Tests 


Clinical Autopsied | Total 
Test Total % 
Done Abnormal Done Abnormal Done | Abnormal 
Bromsulfalein 9 3 4 | 4 . 7 54 
Serum alkaline phosphatase | 19 9 50 
Thymol turbidity 16 5 7 : ies ae 6 26 
Cephalin flocculation 14 2 6 , a 4 20 
Icteric index 6 1 8 5 14 6 43 
Total serum bilirubin 14 1 5 3 19 4 21 
Total cholesterol 10 5 13 6 | ee eee 48 
Cholesterol esters 4 1 7 4 11 | 5 45 
Prothrombin time 25 9 9 ae a 15 44 
Albumin-globulin reversals 63 4 26 16 | 89 | 20 22 


the transverse colon to the rectum, and in one case each, the descending and 
sigmoid colon, the sigmoid and rectum, and the whole colon excluding the 
sigmoid were involved. In all cases an active ulcerative process was present. 

The weights of the livers are given in table 4. If the 2,000-gm. level is 
generously taken as the upper limit of normal, 18 livers were grossly 
enlarged. 


TABLE 3 
Ulcerative Colitis: Causes of Death in Autopsied Cases 


Ulcerative colitis 31 

Perforation and peritonitis 29 

Peritonitis without mention of perforation 24 

Thrombo-embolic phenomena 5 

Postoperative complications 3 

Bronchopneumonia 3 
Acute endocarditis 2 

Congestive heart failure 1 

Fibrocaseous ‘tuberculosis confined to lungs 1 

“a Malignant hypertension 1 


In 64 cases, enough fat was present to make the liver grossly yellow or 
greasy. Microscopically, fatty change of some degree was present in 80 
cases. 

Cells indicative chiefly of chronic inflammation were found in periportal 
areas in 16 cases and in areas of necrosis in one case. One additional liver 
showed such an extensive inflammatory reaction as to be called “hepatitis” 
on histologic grounds although the case was not thus diagnosed clinically. 
Cholangitis was present in another case. 


7 
| 
| 
| 
| 
| 
100 
| 
| 
| 
| 


1388 ARNOLD S. MONTO June 1959 


TABLE 4 
Ulcerative Colitis: Weights of Livers 
(100 Cases) 

Under 1,000 gm. 6 
1,001—1,250 gm. 9 
1,251-1,500 gm. 21 
1,501-1,750 gm. 24 
1,751—2,000 gm. 20 
2,001-2,250 gm. 13 
2,251-2,500 gm. 3 
2,501-3,000 gm. 1 
3,001-4,000 gm. 0 
Over 4,000 gm. 1 
Not stated 2 


100 


No instance of true Laennec’s cirrhosis was found. Ten livers, how- 
ever, had some of the characteristics of that condition. In two of these, 
bile duct proliferation was observed ; in four, periportal fibrosis ; and in three, 
both bile duct proliferation and fine fibrosis radiating from the portal fields 
were seen. Questionable early cirrhosis was present in an additional case. 

Additional microscopic observations are given in table 5. All lesions 
noted are given in this table. In some livers more than one prominent 
change was observed. In only four cases no pathologic lesion except con- 
gestion or pigmentation was present. 


TABLE 5 
Ulcerative Colitis: Pathologic Changes in Liver 


Fatty Infiltration 


Slight 7 
Moderate 13 
Marked 37 
Unstated amount 23 

80 


Inflammatory Cells 


Periportal 17 
In areas of necrosis 1 
18 


Fibrosis and/or Bile Duct Proliferation 
Bile duct proliferation 
Periportal fibrosis 
: Bile duct proliferation with some 
periportal fibrosis 
i Questionabie early cirrhosis 


do 


S|} 


Other Changes 
Congestion 
Venous thrombi 
Iron pigment 
Brown pigment 
Pigment staining 
Cholangitis 
Glycogen depletion 

si Atrophy of cells 

-- Acute diffuse necrosis 
Desquamation of Kupffer’s cells 
Nonlobular regenerative changes 
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2. Regional Enteritis. Of the 50 clinical cases, palpable livers were 
noted in 13. Abnormalities of liver function are listed in table 6. 

Of the four autopsied cases, one had a history of clinical icterus, and 
another had a liver “three fingerbreadths’” below the costal margin. ‘Three 
of the four livers showed fatty change of varying degree with, in addition, 
some portal fibrosis or inflammatory cell reaction. The largest liver 
weighed 3,025 gm. Although the autopsied group is too small to warrant 
conclusions, it appears from the clinical series that the liver changes present 
in regional enteritis are similar to those which obtain in ulcerative colitis. 


TABLE 6 
Regional Enteritis Liver Function Tests 
Test No. Done No. Abnormal | Total % 
Bromsulfalein 3 1 33 
Serum alkaline phosphatase 8 6 75 
Thymol turbidity 10 6 60 
Cephalin flocculation 7 a 43 
Icteric index 3 1 33 
Total serum bilirubin 4 0 0 
Total cholesterol 2 1 50 
Prothrombin time 19 5 26 
Total 56 23 41 
DIscussION 


The syndrome of hepatomegaly and laboratory evidence of hepatic dys- 
function in a patient with a history of intestinal amebiasis has long been 
known and has been identified by the term “‘amebic hepatitis.’’ Considerable 
evidence has been presented for the clinical existence of such an entity,’ ° but 
little anatomic evidence is available, and recently the existence of such a 
specific pathologic lesion has been questioned. Bonnin and Moretti con- 
sidered clinical findings of hepatic damage to be an invariable accompaniment 
of intestinal amebiasis, but. they could not identify amebae on liver biopsy.° 
Elsden-Dew ° stated that liver biopsy was invariably negative in many 
scores of patients in Africa with a clinical picture of ‘“‘amebic hepatitis.” 
Kean observed that no specific diffuse lesions could be found at autopsy and 
in liver biopsy of patients with the clinical pattern of “amebic hepatitis.” ° 

Even though no specific lesions could be found, enlargement of the liver 
in the absence of abscess formation was noted in the study of fatal amebiasis 
of Kean, Gilmore and van Stone.” In their experience, 29% of 34 livers 
without abscess, or 10% of 100 livers for which weights were given, were 
above 2,000 gm. In the present series of fatal ulcerative colitis, 18% of the 
livers were enlarged, if 2,000 gm. are taken as the upper limit of normal. 
The highest weight of the four livers in the regional enteritis group was 3,025 
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gm. A comparable increase in the weight of the livers therefore appears to 
exist in these three conditions. 

Only four livers of 100 autopsied cases of ulcerative colitis showed no 
pathologic change excluding congestion and pigmentation. Sixty-four livers 
contained enough fat to appear yellow at gross examination,- while some 
degree of fatty change was seen microscopically in 80 cases. A comparable 
figure was offered by Mallory, who claimed that four out of five patients 
dying of ulcerative colitis demonstrated massive fatty infiltration." Of 39 
cases studied, Parker and Kendall found only eight in which fatty change 
was absent.** Other investigators have observed an incidence of fatty de- 
generation of between 15 and 66%.’***** The fact that only severe in- 
filtration was reported in some studies serves as a partial explanation for 
these wide differences, but also to be considered is the varying severity of 
the primary intestinal process at the time of death. 

Although fatty metamorphosis was the most prominent lesion, other 
pathologic changes were frequently observed both in these fatty livers and 
in the nonfatty specimens. Inflammatory cells were noted in 18 cases. 
Other workers also have found some degree of focal or generalized inflam- 
mation in 15% of cases.**** In the present study, no cases of true Laennec’s 
cirrhosis were observed, but 10 cases showed some of its characteristics. 
Several observers, however, have reported definite Laennec’s cirrhosis, either 
at autopsy or on peritoneoscopic examination.** *® *7 

It is not surprising, with such a large number of abnormal livers demon- 
strated at autopsy, that hepatomegaly and abnormal liver function tests 
would be observed during the course both of these fatal cases and of patients 
with ulcerative colitis who were observed clinically. A liver palpable one 
or more fingerbreadths below the costal margin was found in 24 clinical 
cases and in 17 cases that were later autopsied. Abnormalities of liver 
function, excluding albumin-globulin ratio and prothrombin time, were noted 
in 18 cases in both groups. The more frequent finding of hepatomegaly 
in the unautopsied series can be explained by the fact that complete clinical 
histories could not be obtained in all of the autopsied group. Although 
certain workers have found abnormalities only after careful study with liver 
function tests, or have noted neither laboratory nor clinical signs of hepatic 
injury,’ *® in our series a total of 37% of cases from both groups were 
observed to have hepatomegaly, clinical jaundice or abnormal functional 
tests, excluding albumin-globulin ratio and prothrombin time. 

In considering the individual tests, it must be remembered that they 
are frequently done only when there is some other indication of liver ab- 
normality; thus the number of abnormal results compared to the number 
performed may be artificially high. The bromsulfalein retention was the 
test most frequently abnormal, and it was elevated in 54% of those cases in 
which it was done. Since the bromsulfalein is the most sensitive of the 
tests commonly employed,”® such a result is to be expected. This is also 
confirmed by the work ‘of Jones, Baggenstoss and Bargen, who found an 


= 
i 
ae: 
3 
. 


Vol. 50, No.6 LIVER IN ULCERATIVE DISEASE OF THE INTESTINAL TRACT 139] 


increased bromsulfalein retention in approximately 50% of ulcerative colitis 
cases.*° Although a rise in the alkaline phosphatase is not often thought 
to be associated with hepatocellular damage,” ** it was found to be the 
second most commonly altered test. This may be based partially on the 
cases with cholangitis and bile stasis, which were noted both in this study 
and by Bargen.** Such a rise, frequently accompanied by an increase in 
bromsulfalein, has also been observed experimentally in cellular damage 
produced by small doses of carbon tetrachloride.** In view of the hepato- 
cellular aberrations, the abnormalities found in the flocculation tests would 
be expected; a comparable result was also noted by Pollard and Block.* 
Although only 37% of ulcerative colitis cases in the present study had some 
type of clinical hepatic abnormality, 96% of the livers at autopsy had some 
significant microscopic lesion. This is readily understood since abnormal- 
ities of liver function are frequently absent in the most common lesion, that 
of fatty degeneration.** However, the reverse was not true; most cases 
with clinical abnormalities showed liver lesions at autopsy in this series, or 
at biopsy in the study of Kleckner and his group.” 

The normal values used in evaluating these tests are as follows: brom- 
sulfalein retention, O-9.0% (no case with fever was included); serum 
alkaline phosphatase, 0 to 5.0 Bodansky units; thymol turbidity, 1 to 4 units; 
cephalin flocculation, 0 to 2 plus or equivalent; icteric index, 0 to 10 units; 
total serum bilirubin, 0 to 1.0 mg.%; total cholesterol, 150 to 250 mg.% ; 
cholesterol esters, 50 to 70% of total cholesterol; prothrombin time, above 
70% of normal; albumin-globulin ratio, above one. 

Only recently have similar changes been noted in regional enteritis. In 
an exhaustive study of the condition and its complications, van Patter et al. 
did not mention any hepatic changes,** while Warren and Sommers found 
in two cases granulomatous liver lesions which were considered to be similar 
to lesions in the ileum.*” However, in the present small series of four 
autopsied cases, three had fatty metamorphosis with some portal fibrosis 
and inflammatory cell reaction. In addition, Chapin and co-workers ob- 
served that 51% of 39 cases autopsied showed fatty infiltration, and 36% 
each showed focal necrosis and leukocytic infiltration.*® Similar changes 
were also noted by Spellberg both at autopsy and at biopsy.** When this 
incidence of hepatic alterations at autopsy is considered, it is not surprising 
that in the present clinical series 26% of the cases had enlarged livers and 
that significant alterations in functional tests were noted. Such evidence 
of liver abnormalities was not observed by Kleckner except for the occasional 
elevation of the bromsulfalein retention.* 

In intestinal amebiasis, when no Entamoeba histolytica can be demon- 
strated in the liver, there is frequently evidence of hepatic dysfunction. No 
organisms need be present in the liver to account for this, since analogous 
changes have been shown in regional enteritis and ulcerative colitis when 
no causative organisms are present anywhere. A further similarity between 
these conditions can be seen in those reported cases in which the secondary 
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bacterial invaders from the intestine in ulcerative colitis and regional en- 
teritis have followed the same path as the amebae and have formed liver 
abscesses.** ** This type of lesion is entirely different from the nonspecific 
changes which may be seen in all three conditions in the absence of 
abscesses. 

Although the primary processes are different in amebiasis without actual 
hepatic abscesses, ulcerative colitis and regional enteritis, a similar picture 
has been found in the liver. Thus there must be a secondary effect on the 
liver which is common to these conditions, and this must originate in the 
intestinal tract. Besides the absorption of toxins and necrotic debris which 
go directly through the portal system to the liver, the malabsorption of 
protein and vitamins must also be considered. Little can be done about 
the former, but with proper diet and administration of large amounts of 
vitamins, parenterally if the patient’s condition so warrants, the latter may 
be corrected. The prothrombin time was prolonged in 44% of the 200 
cases of ulcerative colitis, and although this was partially caused by hepatic 
damage, it is also to a considerable extent a reflection of the poor absorption 
of vitamin K. The lack of signs of liver dysfunction should not be a 
deterrent to the institution of such a dietary and vitamin regimen, since it 
has been shown that, although only one third of patients have clinical evi- 
dence of hepatic abnormality, almost all have liver lesions at autopsy. 


SUMMARY 


One hundred clinical and 100 autopsied cases of ulcerative colitis were 
reviewed. 


1. Thirty-seven per cent of the 200 patients had hepatomegaly or abnor- 
mal liver function tests or both excluding albumin-globulin ratio and pro- 
thrombin time. 

2. In only 4% of livers were no pathologic changes present at autopsy, 
other than congestion and pigmentation. Fatty infiltration was noted 
grossly in 64% and microscopically in 80% of livers. 


Fifty clinical and four autopsied cases of regional enteritis were studied. 


1. Hepatomegaly was noted clinically in 26% of patients. 
2. Three livers at autopsy showed some degree of fatty change. 


A similarity was observed between the hepatic dysfunction found in 
regional enteritis and ulcerative colitis and that associated with the syn- 
drome of diffuse amebic hepatitis. Since in all three conditions the primary 
process is ulceration of the intestinal tract, it was postulated that absorption 
of “toxic material’ or malabsorption of nutrients must be involved in the 
causation of the hepatic damage. 
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SUMMARIO IN INTERLINGUA 


Un revista de 100 casos clinic e 100 casos necropsiate de colitis ulcerative pro- 
duceva le sequente datos de signification: 


1. Inter le 200 patientes, 37 pro cento habeva hepatomegalia o anormalitates in 
tests de function hepatic o ambes, non incluse le proportion de albumina a globulina 
e le tempore de prothrombina. 

2. Dece-octo del 100 hepates necropsiate pesava plus que 2.000 g. Solmente 
quatro del 100 hepates monstrava nulle lesion in ultra de congestion o pigmentation. 
Infiltration grasse esseva constatate macroscopicamente in 64 e microscopicamente in 
80 pro cento. 


Le studio de 50 casos clinic e de quatro casos necropsiate de enteritis regional 
revelava le sequente factos: 


1. In 26 pro cento del casos, hepatomegalia esseva notate clinicamente. 
2. Al necropsia, tres hepates monstrava un certe grado de metamorphose grasse. 


Il es a notar que un syndrome de hepatomegalia e de dysfunction manifeste in 
tests hepatic es recognoscite depost un longe tempore in casos de amebiasis intestinal 
e ha essite designate como hepatitis amebic. Tamen, le existentia de iste condition 
como specific entitate pathologic ha essite rendite questionabile per multe studios de 
data recente. In casos con signos clinic de injuria hepatic, nulle amebas esseva 
trovate per necropsia o biopsia hepatic in le absentia de ver abscessos. Tamen, 
allargamento hepatic ha essite observate in casos de amebiasis mortal sin formation 
de abscessos. Un allargamento comparabile esseva trovate in le presente studio in 
casos de enteritis regional e de colitis ulcerative. Proque simile alterationes hepatic 
esseva trovate in tres differente morbos ulcerative del hepate, il es postulate que il 
se tracta de un effecto secundari commun. Le absorption de toxina e de debris necro- 
tic insimul con malabsorption de vitaminas es considerate como capace a explicar 
ille alterationes. Per consequente, le proponimento es facite de instituer un bon 
regime de dieta e vitamina, mesmo in le absentia de signos evidente de dysfunction 
hepatic, como salubre mesura prophylactic contra injurias del hepate. 


BIBLIOGRAPHY 


1. Payne, A. M. M.: Amoebic dysentery in Eastern India, Lancet 1: 206, 1945. 

2. Sodeman, W. A.: Clinical picture of hepatic amebiasis, Am. J. Trop. Med. 30: 141, 1950. 

3. Ochsner, A., and DeBakey, M.: Amebic hepatitis and hepatic abscess: an analysis of 
181 cases with review of the literature, Surgery 13: 460, 612, 1945. 

4. Sodeman, W. A., and Lewis, B. O.: Amebic hepatitis: report of 33 cases, J. A. M. A. 
129: 99, 1945. 

‘57 Peake, J. D., and Eskridge, M.: Hepatic amebiasis with complications, South. M. J. 
43: 300, 1950. 

6. Kean, B. H.: Amebic hepatitis: absence of diffuse lesions at autopsy and in biopsies, 
Arch. Int. Med. 96: 667, 1955. 

7. Keys, A., Brozek, J., Henschel, A., Mickelsen, O., and Taylor, H. L.: The biology of 
human starvation, Vol. 1, 1950, University of Minnesota Press, Minneapolis, pp. 
407-422. 

8. Bonnin, H., and Moretti, G. F.: Study by liver puncture biopsy of the hepatitis accom- 
panying intestinal amebiasis, J. de méd. de Bordeaux 128: 269, 1951. 

9. Elsden-Dew, R.: Personal communication to B. H. Kean, November, 1954. 

10. Kean, B. H., Gilmore, H. R., and van Stone, W. W.: Fatal amebiasis: report of 148 
fatal cases from the Armed Forces Institutes of Pathology, Ann. Int. Med. 44: 831, 


1956. 


ae 
| 


1394 ARNOLD S. MONTO June 1959 


11. 


12. 


13. 


14. 


Mallory, T. B.: Discussion of two cases in clinicopathological exercises, New England J. 
Med. 240: 384, 1949. 

Parker, R. G. F., and Kendall, E. J. C.: The liver in ulcerative colitis, Brit. M. J. 2: 
1030, 1954. 

Kimmelstiel, P., Large, H. L., and Verner, H. D.: Liver damage in ulcerative colitis, 
Am. J. Path. 28: 259, 1952. : 

Warren, S., and Sommers, S. C.: Pathogenesis of ulcerative colitis, Am. J. Path. 25: 
657, 1949. 


. Jones, G. W., Baggenstoss, A. H., and Bargen, J. A.: Hepatic lesions and dysfunction 


associated with chronic ulcerative colitis, Am. J. M. Sc. 221: 279, 1951. 


. Hoffbauer, F. W., McCartney, J. S., Dennis, C., and Karlson, K.: The relationship 


of chronic ulcerative colitis and cirrhosis, Ann. Int. Med. 39: 267, 1953. 


. Tumen, H. J., Monaghan, J. F., and Jobb, E.: Hepatic cirrhosis as a complication of 


chronic ulcerative colitis, Ann. Int. Med. 26: 542, 1947. 


. Ricketts, W. E., and Palmer, W. L.: Complications of chronic non-specific ulcerative 


colitis, Gastroenterology 7: 55, 1946. 


. Ross, J. R., and Swarts, J. M.: Hepatic dysfunction and cirrhosis in chronic ulcerative 


colitis, Gastroenterology 10: 81, 1948. 


. Mateer, J. G., Baltz, J. I, Comanduras, P. D., Steele, H. H., and Brouwer, S. W.: 


Further advances in liver function tests, and the value of a therapeutic test in 
facilitating the earlier diagnosis and treatment of liver impairment, Gastroenterology 
8: 52, 1947. 


. Kinsell, L. W., Weiss, H. A., Michaels, G. D., Shaver, J. S., and Barton, H. C.: The 


correlation of hepatic structure and function, Am. J. Med. 6: 292, 1949. 


. Popper, H., Steigmann, F., Meyer, K. A., Kozoll, D. D., and Franklin, M.: Correlation 


of liver function and liver structure: clinical applications, Am. J. Med. 6: 278, 1949. 


3. Bargen, J. A.: Diseases of the liver associated with ulcerative colitis, Ann. Int. Med. 


39: 285, 1953. 


. Drill, V. A., and Ivy, A. C.: Comparative value of bromsulphalein, serum phosphatase, 


prothrombin time, and intravenous galactose tolerance tests in detecting hepatic 
damage produced by carbon tetrachloride, J. Clin. Investigation 23: 209, 1944. 


. Pollard, H. M., and Block, M.: Association of hepatic insufficiency with chronic 


ulcerative colitis, Arch. Int. Med. 82: 159, 1948. 


. Ricketts, W. E.: Pathological liver with minimal or no changes in “liver tests,” Am. 


J. M. Sc. 221: 287, 1951. 


. Kleckner, M. S., Stauffer, M. H., Bargen, J. A., and Dockerty, M. B.: Hepatic lesions 


in the living patient with chronic ulcerative colitis as demonstrated by needle biopsy, 
Gastroenterology 22: 13, 1952. 


. Van Patter, W. N.,_Bargen, J. A., Dockerty, M. B., Feldman, W. H., Mayo, C. W., and 


Waugh, J. M.: Regional enteritis, Gastroenterology 26: 347, 1954. 


. Warren, S., and Sommers, S. C.: Cicatrizing enteritis (regional enteritis) as a patho- 


logical entity: analysis of 120 cases, Am. J. Path. 24: 475, 1948. 


. Chapin, L. E., Scudamore, H. H., Baggenstoss, A. H., and Bargen, J. A.: Regional 


enteritis: associated visceral changes, Gastroenterology 30: 404, 1956. 


. Spellberg, M. A.: Diseases of the liver, 1954, Grune and Stratton, New York, p. 515. 
. Kleckner, M. S.: The liver in regional enteritis, Gastroenterology 30: 416, 1956. 
33. Landsbury, J., and Bargen, J. A.: The association of multiple hepatic abscesses and 


chronic ulcerative colitis, M. Clin. North America 16: 1427, 1933. 


. Taylor, F. W.: Regional enteritis complicated by pylephlebitis and multiple liver 


abscesses, Am. J. Med. 7: 838, 1949. 


e 
= 
7 
ins 
26 
27 
28 
29 
. 


MASSIVE HEMORRHAGE FROM DIVERTICULITIS 
OF THE COLON * 


By ALEx W. Uttn, M.D., Irvin H. Soxoric, M.D., and C. THompson, 
M.D., F.A.C.P., Philadelphia, Pennsylvania 


NOTHING can be more surgically urgent than massive hemorrhage. In 
hemorrhage of the gastrointestinal tract, unfortunately, the exact diagnosis 
and the easy surgical approach are too often missing. Consequently, the 
internist has assumed responsibility with the surgeon for managing these 
difficult emergencies. Despite the fact that it has been deémphasized in the 
past, it has now come to be accepted that large bowel hemorrhage, sometimes 
of a severe nature, can and does arise from a colon with diverticulitis." * "** 
4,16 Diverticulitis of the colon as a cause of massive hemorrhage is a 
serious problem and is not rare in persons with certain characteristics, 
namely, elderly, hypertensive, arteriosclerotic patients with varying degrees 
of cardiac decompensation. The syndrome can be readily recognized pre- 
operatively and at the operating table. Recognition of the pathologic con- 
dition leads to the possibility of definitive treatment. 

Two propositions that have evolved in our experience with major bleed- 
ing of the upper gastrointestinal tract are apropos. First, correction of 
homeostatic mechanisms, aiding the natural tendency for repair, and meas- 
ures for diagnostic accuracy, must very soon yield to surgical exploration 
when exsanguination continues. Second, it is worth while to outline 
stricter rules for the definitive management of massive gastrointestinal 
bleeding that stops but has a potential for fatal recurrence. This paper 
proposes to examine both these ideas as they apply to massive hemorrhage 
due to diverticulitis of the colon. 

Five cases of major hemorrhage from the colon associated with diver- 
ticulosis or diverticulitis are presented. The first case represents emergency 
resection as a lifesaving procedure for persistent massive hemorrhage; the 
second case, moderate bleeding treated conservatively over a long period of 
time; the third case, elective resection for recurrent hemorrhage; the fourth 
case, diverticular bleeding as a source of hemorrhage not considered pre- 
operatively ; and the fifth case, diverticular bleeding treated conservatively. 
Analysis of these five cases in conjunction with a review of 45 cases of a 
similar nature reported in the literature forms the basis of this report de- 

* Received for publication August 8, 1958. 
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lineating the indications for and encouraging the direct surgical approach to 
management of this particular complication of large bowel diverticulosis. 


CAsE REporTS 


Case 1. This 78 year old white male was admitted to the medical service because 
of the passage of dark clots and bright red blood per rectum for 48 hours prior to 
admission. About one year previously the patieul had been admitted to another 
hospital because of an acute episode of diverticulitis of the colon. This responded 
to conservative treatment. Since that time the patient had had intermittent episodes 
of diarrhea and constipation but no rectal bleeding. 

Past Medical History: Hypertension, emphysema, arteriosclerotic heart disease 
with compensated congestive failure, aortic stenosis, and auricular fibrillation. 

Physical Examination: Essentially negative except that it confirmed the above 
diagnoses; no blood was noted on rectal examination. 

Laboratory Study: Hemoglobin, 10.6 gm.; hematocrit, 34%. Urinalysis, normal. 
Blood urea nitrogen, 12 mg.%. Fasting blood sugar, 112 mg.%. 

Hospital Course: The patient underwent sigmoidoscopy and barium enema, 
which showed scattered areas of diverticulosis throughout the entire large bowel, 
with no evidence of diverticulitis. On the third hospital day after the barium enema 
the patient began to bleed profusely per rectum. Sigmoidoscopy was again per- 
formed, and the bleeding was seen to be coming from above 25 cm. The blood 
count dropped to a low of 6.4 gm. of hemoglobin. Five units of blood were given, 
which restored the hemoglobin to 12.1 gm. and the hematocrit to 43%. As the 
bleeding continued, the patient was explored surgically. Ascending, transverse and 
descending colotomies with abdominal endoscopy using a sterile sigmoidoscope were 
performed, and two bleeding diverticular sacs on the splenic flexure side of the 
transverse colon were found. To control the bleeding it was necessary to clamp the 
ileocolic and middle colic vessels. This stopped the hemorrhage. Right and trans- 
verse colectomy was then performed to reéstablish intestinal continuity. Post- 
operatively the patient did well and had no further bleeding episodes. Follow-up 
after three years shows no recurrence of bleeding. There is no constipation, and 
normal bowel movements occur one to two times per day. 

Case 2. This 52 year old white male had an 18-year history of diverticulitis with 
complications. He was first seen in a Baltimore hospital because of an x-ray 
diagnosis of diverticulitis. Surgical exploration then revealed a diverticuloma with 
impending perforation into the bladder. The diverticuloma was resected and anasto- 
mosis accomplished in two stages. Eleven years later there was an episode of 
passage of an estimated 500 c.c. of bright red blood. The patient was hospitalized 
at Hahnemann Hospital, where a complete study of the gastrointestinal tract showed 
no lesions except diverticulosis of the large bowel, some narrowing at the anastomotic 
site in the sigmoid, apparently due to previous surgery, and a large diverticulum of 
the duodenum. 

Six months later the patient again bled, this time losing approximately 300 c.c. 
of blood. Again, study showed only the above pathologic conditions to be present. 

In July, 1957, the patient was admitted to the Albert Einstein Medical Center, 
Southern Division, again because of rectal bleeding. 

Examination on admission showed a blood pressure of 120/80 mm. of Hg and a 
pulse rate of 80. Rectal examination showed “currant jelly” and bright red flecks in 
the stools. 

Laboratory Studies: Hemoglobin, 14.1 gm.; hematocrit, 40%. 

‘‘ During his course in the hospital the patient continued to bleed, and on the first 
day after admission received 500 c.c. of whole blood; 24 hours later the hemoglobin 
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measured 10.9 gm., the hematocrit, 31%. Another 500 c.c. of blood were given, 
which raised the hemoglobin to 12.2 gm. and the hematocrit to 33%. Aiter the rectal 
bleeding ceased, proctosigmoidoscopy and upper and lower gastrointestinal roentgen 
examination were carried out. X-ray demonstrated a large diverticulum of the third 
portion of the duodenum and an area of marked constriction in the descending colon 
producing almost complete obstruction. Multiple diverticula were noted in the 
transverse colon. Because of the inability to differentiate between obstructive 
diverticulitis and carcinoma, a left hemicolectomy was performed. All of area in- 
volved by the diverticular sacs was not removed, but the midtransverse colon was 
brought down and anastomosed to the upper rectum. Convalescence was uneventful. 

However, the patient was admitted again in March, 1953, because of rectal 
hemorrhage. Physical examination, x-ray studies and sigmoidoscopy were all essen- 
tially as before. The lowest recorded hemoglobin and hematocrit were 12.2 gm. and 
38%, respectively. The patient was discharged, only to be re-admitted in 1955 
because of rectal hemorrhage. Vital signs were undisturbed, and the lowest recorded 
hematocrit was 35%. The patient was discharged within a week and has been 
asymptomatic since. 

Case 3. This 52 year old white male was admitted for investigation of left lower 
quadrant tenderness and loss of consciousness approximately three weeks earlier. 
At that time the patient had been admitted to another hospital in shock and semi- 
comatose, with moderate abdominal tenderness. 

Laboratory studies at that time included: white blood cell count, 8,700; serum 
amylase, 80 Somogyi units; fasting blood sugar, 175 mg.%. An electrocardiogram 
showed no evidence of infarction. A gastrointestinal series and a barium enema 
revealed some scattered diverticula in the large bowel. 

Physical examination showed tenderness to be present over the site of a 
previous left inguinal hernioplasty. 

Laboratory Examination: Hemoglobin, 13.6 gm.; hematocrit, 44%; white blood 
cell count and differential, normal. Urinalysis, normal. Fasting blood sugar, 158 
mg.%. Blood urea nitrogen, 13 mg.%. 

Chest x-ray showed a slightly enlarged heart. 

A gastrointestinal series, small bowel study and barium enema were normal 
except for colon diverticula. 

The discharge diagnosis was essential hypertension and diverticulosis of the colon. 

The patient was admitted 10 months later as an emergency, in shock and with 
diffuse upper and lower abdominal pain of four hours’ duration, with some radiation 
of the pain to the upper jaw and also some localization to the small of the back after 
two hours in the hospital. He had had a genitourinary survey one week before 
admission, which had shown a normal genitourinary tract. 

Physical Examination: Blood pressure, 92/60 mm. of Hg; pulse, 84. 

- +» The patient’s color was ashen gray. Diffuse abdominal tenderness was present, 
with hypoactive g*ristalsis. A firm, rounded mass was noted in the left hypochon- 
drium on deep palpation. 

Laboratory Studies : Hemoglobin, 10.6 gm.; white blood cell count and differential, 
normal. Urinalysis, normal. Amylase, 21 Somogyi units. 

Hospital Course: The patient was treated conservatively and expectantly for two 
days. A barium enema was then performed which showed a suggestion of diverticu- 
litis in the splenic flexure area, with scattered diverticula from the cecum to the 
proximal sigmoid. Repeat blood examinations on the seventh day showed: hematocrit, 
25% ; hemoglobin, 7.0 gm.; white blood cell count; 9,450. Transfusion with six pints 
of blood raised the hemoglobin to 13.2 gm. and the hematocrit to 44%. On the 
twenty-first day, surgical exploration was carried out, with a preoperative diagnosis 
of (1) dissecting aneurysm, or (2) retroperitoneal sarcoma. Multiple intra-abdominal 
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and retroperitoneal clots were found. A frozen section done on a biopsy of retro- 
peritoneal tissue indicated a fibrosarcoma and the abdomen was closed. Paraffin 
section, however, showed no evidence of malignancy but, instead, actively proliferating 
normal fibroblasts, and the patient was sent home to convalesce. 

The patient was re-admitted one month later and, after preliminary work-up, was 
reéxplored surgically. A large diverticulum, approximately 3 cm. in- diameter, was 
found in the mesentery of the distal transverse colon. The diverticulum was as- 
sociated with a hematoma, old and recent, arising from erosion into an inferior 
branch of the splenic artery. The splenic artery was ligated and the spleen removed. 
A wedge resection of diseased colon was carried out. Recovery was uneventful. 
Follow-up after three years shows no recurrence of the intra-abdominal bleeding. 

Case 4. This 58 year old white female was admitted for repair of a femoral 
hernia. A previously unknown anemia was discovered on routine work-up, and 
further investigation revealed a wide-mouthed diverticulum of the ascending colon, as 
well as two polyps, one in the descending colon and one in the sigmoid. The patient 
was then prepared for bowel surgery and polypectomy was carried out, two benign 
polyps being removed through colotomy incisions. 

On the third postoperative day the patient passed a large clot per rectum and 
then some bright red blood. Over a three day period she continued to pass large 
clots with an admixture of bright red blood. Five units of blood were necessary to 
maintain the hematocrit. At this fime it was thought that the patient was bleeding 
from the base of one of the polyps. Because of the degree of bleeding, it was decided 
to reexplore the abdomen. Exploration, colotomy and intra-abdominal instrumenta- 
tion demonstrated that the bleeding was coming from the ascending colon diverticulum. 
This was freed from its mesentery and excised, and the bowel was closed longitu- 
dinally. No further bleeding ensued, and a four-year follow-up shows no evidence 
of gross rectal bleeding or melena. 

Case 5. This 80 year old white female was admitted because of massive tarry 
stools of approximately 16 hours’ duration. This had been preceded by an episode 
of right flank pain for two- to three-day period. 

Past Medical History: Chronic congestive heart failure. 

Physical examination showed a somewhat confused and pallid patient. Car- 
diomegaly, a systolic apical murmur and tenderness over the left upper quadrant were 
noted. 

Laboratory: Hemoglobin, 7.9 gm.; hematocrit, 27%; white blood cell count, 
19,500, with 85% polymorphonuclears. Urinalysis, normal. 

Hospital Course: Three thousand five hundred cubic centimeters of blood were 
given over the next three days, during which time the patient continued to pass dark, 
bloody stools. By this time her hemoglobin had risen to 12.4 gm. and hematocrit 
to 42%. Because of the poor surgical risk, surgery was decided against. Sub- 
sequently the blood volume stabilized and the patient was discharged for further 
follow-up. 

The patient was re-admitted 11 months later, again because of the passage of 
tarry stools for approximately six hours. Physical examination was essentially the 
same as before. 

Laboratory: Hemoglobin, 6.3 gm.; hematocrit, 29%; white blood cell count, 
17,200 with 83% polymorphonuclears. Urinalysis, normal. 

Hospital Course: During the next eight days the patient continued to bleed 
intermittently, requiring 22 units of blood. This maintained a hemoglobin of 10 gm. 
and a hematocrit of 35%. On the eighth day, surgical exploration was decided upon 
as a final, desperate effort. At operation it was noted that the entire large bowel 
was full of blood, but the stomach and small bowel were free of blood. Gastrotomy 
and ascending colotomy were performed, but no bleeding points were isolated’ and 
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the incision was closed. Postoperatively the patient had a difficult time, and her 
cardiovascular reserve slowly disintegrated. She died on the seventh postoperative 
day in cardiopulmonary decompensation. Autopsy revealed extensive sigmoid and 
descending colon diverticulosis, with no other cause for the large bowel bleeding. 


From this description, it can be seen that the patients presenting with 
this particular disease are fairly characteristic. These people are usually 
physiologically aged, hypertensive, arteriosclerotic, with or without associ- 
ated metabolic disturbance, and with a history of chronic difficulty with 
bowel function. The history may suggest previous episodes of diverticulitis. 
If one operates upon these patients during the bleeding episode, a character- 
istic picture is seen. The large bowel is packed with blood from the cecum 
to the rectum. The small bowel is usually clear. Inspection of the bowel 
shows multiple diverticula. On palpation, little or nothing can be felt, and 
the source of the bleeding is an enigma. 

Inflammation in the bowel wall is not pronounced. There is no well 
organized diverticuloma, and neither perforation nor pus accumulation is 
noted at surgery. However, if colotomy and intra-abdominal endoscopy 
with a sterile sigmoidoscope are performed, the bleeding diverticulum can 
frequently be visualized. Surprisingly enough, the bleeding point is less 
often in the sigmoid than might be expected. In fact, in our five cases the 
source of bleeding was not identified in the sigmoid in any instance. As 
viewed through the sigmoidoscope, once the bowel has been suctioned free 
of accumulated blood and distended with air, a shallow ulceration in a 
diverticular sac is seen, and coming from the orifice of the sac is a small, 
spurting stream of arterial blood. Gross examination of the specimen after 
excision will usually fail to reveal any obvious point of bleeding. 

Forty-five such cases have been reported in the literature with some 
degree of detail, and these cases are reviewed (table 1). Other cases were 
alluded to briefly in various reviews by different groups relating their ex- 
perience with diverticulitis of the colon. One can distinguish three groups 
of patients : in the first, the patients pass a few flecks of bright red blood per 
rectum; in the second, there is massive hemorrhage which does not abate; 
and in the third, there is a moderate to massive hemorrhage which subsides 
on-conservative management. In the first group, there is little problem as 
far as therapy is concerned. Hemoglobin, hematocrit and blood volume 
levels are minimally affected, if at all, and the patients are well compensated 
to this minimal blood loss. In all probability, conservative management 
is indicated. 

In the second group, where the patient is exsanguinating himself, the 
problem is a vastly different one. Surgical intervention is mandatory as 
a lifesaving procedure. In the collected series of cases, seven patients re- 
quired emergency surgery for persistent bleeding (table 2). 

To this we would add two of our own. Two cases presented by Noer * 
might also be included, although it was not definitely established that the 
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bleeding point was in a diverticular process. Welch, Allen and Donaldson * 
mentioned three patients who were subjected to emergency operation because 
of massive bleeding, and these are included also. Chenoweth ** mentioned 
one patient who required an emergency ileostomy, and McCutcheon ‘* men- 
tioned two patients who required an emergency Mikulicz’s resection for 
diverticular bleeding. This, then, represents an accumulated experience of 
17 cases, all treated by emergency operation (table 2). The gross mortality 
was 35%. Of the patients who died, the smallest amount of blood received 
was 4,500 c.c., and the largest was 11,000 c.c. Those patients who survived 
were given amounts of blood varying between 1,500 and 2,500 c.c., except 
in one instance, where 6 L. of blood were transfused. Thus it is evident 
that the more severe the bleeding and the longer the procrastination, the 
higher the death rate. We may draw an analogy with upper gastrointestinal 
bleeding, where it is generally recognized that conservative therapy in the 
face of active bleeding should not be prolonged. 


TABLE 2 
Patients with Continued Bleeding, Operated Upon 
Author Patients Died 

Cate 1 
Quinn and Ochsner 1 1 
Hoar and Bernhard 4 K 
Foster and Fisher 1 

oer 2 2 
Welch, Allen and Donaldson 3 
Chenoweth 1 
McCutcheon 2 
Ulin, Sokolic 2 
Total 17 6 


The technic to be employed in patients with exsanguinating hemorrhage 
will be a variable one, depending upon the estimate of the degree of surgery 
these poor operative risk patients can endure. Our own approach is to do 
multiple colotomies and intra-abdominal endoscopy, distending the bowel 
with air. In this way it is possible to isolate the bleeding point and excise 
the offending part of the bowel vasculature. If we felt the patient could not 
stand this degree of manipulation, we would then consider a blind ileostomy 
or transverse colostomy, hoping that the bleeding would subside when the 
bowel was put at rest. This approach, as used above by others, has seemed 
to stop the bleeding. Ina recent case we know of *’ such a transverse colos- 
tomy was resorted to. The patient survived this maneuver, and later it 
was noted that he was bleeding through the distal loop of the transverse 
colostomy. A left colectomy was performed electively, and the patient did 
well. 

In a discussion of the management of those cases who bleed a moderate 
amount but respond well to a conservative regimen, it is well to consider 
first the natural history of the disease. In our review of cases it is seen that 
follow-up was reported in 14 instances. Three of our cases were also treated 


| 
| 


June 1959 


ULIN, SOKOLIC, AND THOMPSON 


TABLE 3 


Patients Who Bled Moderate Amounts and Were Treated Conservatively 
Author No. of Cases Remarks 
Stone 1 No bleeding for seven years 
Fraenkel 1 No bleeding for six months 
Stanton 1 Bled twice in 18 months : 
Turnbull 11 Nine patients bled moderately on follow-up 
Ulin et al. 3 All bled a second time 


conservatively initially. This makes a combined total of 17 cases (table 3). 

Thus it is seen that, of 17 patients, 13 had multiple bleeding episodes. 
Where no surgery was performed, in 11 of these 13 cases, serious sequelae 
resulted from the bleeding diathesis in eight instances. Three patients died, 
one from shock and two from coma precipitated by the rectal hemorrhage. 
Two patients had coronary occlusions, two developed persistent heart failure, 
and one a hemiplegia. In this group of patients with associated arterio- 
sclerotic disease, conservatism would at first seem advisable. But it is this 
very group that cannot tolerate acute, massive blood loss. Thus, the in- 
cidence of morbidity and mortality after a second bleeding episode is sig- 
nificant. 

Of those patients who had multiple bleeding episodes, the majority 
bled approximately 40% of their blood volume (table 4). In our experience, 
these patients have also manifested a period of shock at some time during 
their initial bleeding episode. 

It appears, then, that a significant hemorrhage reflected in the findings 
of a 40% volume loss associated with a clinical picture of shock indicates 
probable recurrence, with possible fatality and probable serious morbidity. 

The results from elective surgical management of bowel resection for 
bleeding should be considered next. It is somewhat difficult to find in- 
formation on this subject. However, Welch, Allen and Donaldson * list 
114 patients who underwent resection for diverticulitis. Of these, 30 
patients (27% ) had some evidence of rectal bleeding. This subsided in all 


TABLE 4 
Counts on Patients with Multiple Bleeding Episodes 


Case no. 


Author 


Turnbull 


Quinn and Ochsner 
Stanton 
Ulin and Sokolic 


| 

1404 

| 3 5.5 2, 

5 3,200 
q 6 8.0 2,700 
10 8.0 
10 3,200 
‘ 12 3,200 
1 25 
4 11.5 
7.0 
: 


Vol. 50, No.6 MASSIVE HEMORRHAGE FROM DIVERTICULITIS OF COLON 1405 


but one instance. This latter patient had to undergo a second operation 
because of hemorrhage, but he too has remained well. In the instance 
where we employed elective resection for massive bleeding, the patient has 
remained well after three years of follow-up. Quinn and Ochsner *’ per- 
formed elective surgery for recurrent hemorrhage in six instances, five 
resections being carried out. One patient suffered a pulmonary embolus 
postoperatively and died. The other five have had no bleeding on follow-up. 
Swinton * mentions two cases where resection was done because of recurrent 
hemorrhage, apparently with good results. Thus it appears as though 
elective resection is feasible and will stop recurrent bleeding from diverticular 
disease. 

The type of surgery to be done will be variable, but in general will consist 
of primary resection and anastomosis. This is usually possible since ex- 
tensive inflammatory reaction and abscess formation do not play a major 
part in the process of diverticular bleeding. In one of our patients (case 3), 
it was possible to do a simple wedge resection of the involved area. In 
other instances, segmental resection was necessary. Where the disease is 
more widespread, a wider excision might be done. Recently, one of the 
authors was faced with two patients who had bled into severe shock but 
had ultimately stabilized on a conservative regimen. Both of these patients 
were poor-risk patients and had diverticulosis involving the entire bowel. 
In both instances it was thought that the patient would not stand massive 
resection, so an end-to-side ileosigmoidostomy was performed electively. 
One patient died five weeks after surgery in cardiopulmonary failure; the 
second has done well after one year. Neither bled per rectum during the 
period of follow-up. 

In summary, then, the pathology and clinical picture of diverticulosis 
with bleeding are grossly recognizable in practice. Surgical diverticular 
bleeding is massive and severe, and usually of much greater degree than is 
the bleeding associated with large bowel polyps and tumors. The patients 
are usually characteristic. If surgery must be performed to arrest the 
hemorrhage, the gross pathologic picture is also characteristic, and recog- 
nizable at the time of laparotomy. 

_ in the management of these patients, we urge a more aggressive and 
early resort to surgery to stop the bleeding. We feel that if a patient re- 
quires more than 1,500 c.c. of blood to be stabilized, surgery should be per- 
formed to isolate the bleeding point. For those patients who bleed mod- 
erately and then stop, we have selected two criteria for elective resection: 
the presence of overt shock during the bleeding episode, or loss of more 
than 40% of their biood volume. 


SUMMARIO IN INTERLINGUA 


Sanguination ab diverticulitis es relativemente commun. Le patientes qui manifesta 
tal sanguination pote esser dividite in tres gruppos. Le prime gruppo es characterisate 
per sanguination minimal, le secunde per sanguination massive arrestabile per mesuras 
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conservatori, e le tertie per sanguination massive que non responde a un tal trac- 
tamento. In general, le patientes del tres gruppos ha multe characteristicas in 
commun. Usualmente illes monstra invetulation physiologic, hypertension, arterio- 
sclerosis, e un historia de constipation chronic. In casos del prime gruppo, le trac- 
tamento debe semper esser conservatori. In le secunde gruppo il ha casos in que 
certe indicationes signala le possibilitate de recurrentia de major hemorrhagias con 
subsequente catastrophe cardiovascular. Tal indicationes es le disveloppamento de 
choc patente durante le episodio hemorrhagic o perditas de sanguine de plus que 40 
pro cento del volumine total. Resection elective debe esser prendite in consideration 
in iste categoria. In le tertie gruppo, le intervention chirurgic es imperative. Quanto 
plus precocemente le operation es effectuate, tanto melior es le prognose. Un perdita 
de sanguine de plus que 1.500 cm* in un periodo de minus que 24 horas debe esser 
considerate como un indication pro le uso de mesuras chirurgic. Le pathologia 
vidite macroscopicamente al tabula de operation es typic. Le colon se monstra plenate 
de sanguine ab le ceco usque al recto, e nulle fonte del sanguination es palpabile. 
Durante le exploration, multiple colotomias con endoscopia intraabdominal e inflation 
del intestino con aere se ha provate de adjuta in certe casos in le localisation del 
puncto del sanguination. Le operation pote esser del typo excisional o deviational, 
in dependentia del condition del patiente. 
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THE RESULTS OF THE TREATMENT WITH TOL-. 
BUTAMIDE OF 200 DIABETIC PATIENTS: A 
DISCUSSION OF SECONDARY FAILURE *+ 


By James M. Moss, M.D., F.A.C.P., DEWitr E. DELAwtTeER, M.D., and 
Joun J. Canary, M.D., t Washington, D. C. 


SATISFACTORY control of diabetes mellitus has been reported in more 
than half of the patients treated with tolbutamide.”** After an initial 
period of good response a few patients develop persistent hyperglycemia 
unresponsive to an increased dose. This secondary failure to respond has 
been reported in 0.3% * to 14% ° of all patients. The incidence may be 
higher when more patients have been followed for a longer period of time. 
The records of 200 tolbutamide-treated patients have been reviewed in an 
effort to evaluate this and other problems. 


METHODS AND MATERIALS 


The patients in the early part of this series were unselected, but after 
more experience the use of the drug was restricted to older, nonketotic 
patients. One hundred twelve patients were treated in the diabetic clinic 
of Georgetown University Hospital, and 18 were admitted to the hospital 
for treatment on the metabolic ward. The remaining 70 patients were 
treated in the offices of the authors. The hospitalized group included some 
who were studied in detail because of unusual complications such as acro- 
megaly, steroid administration, and liver disease. All of the patients had 
an elevated fasting blood sugar prior to treatment, but many of them were 
asymptomatic. Thirty-seven patients had had no previous diabetic treat- 
ment. One hundred eighteen patients had previously taken from 5 to 80 
units of insulin for from a few weeks to as much as 20 years. Forty-five 
patients had been treated by diet alone for from one to eight years. 
Most of these were still grossly obese. Six of these obese patients were 
given a placebo of sodium bicarbonate before and after the sulfonylurea 
administration. 

All patients were instructed to follow a measured diabetic diet, but it 
was obvious that many of the obese patients continued to eat excessively. 
Most of the patients were started on 2 gm. each day, with the dose 
adjusted according to their response. A test dose was not used, and a 


* Received for publication August 18, 1958. 
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Requests for reprints should be addressed to James M. Moss, M.D., 3805 Florence 
Drive, Alexandria, Virginia. 
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TABLE 1 
Criteria for Response Classification 


Average Fasting 
Classification Blood Sugar Urine Sugar Symptoms 
(Folin-Wu) 
Excellent 130 + 30 Always negative None 
Good 160 + 30 Rarely present None 
Fair 190 + 30 Often present Rare 
Poor 220 + 30 Usuaily present Common 


Primary failure: Poor result in less than two months. 
Secondary failure: Poor result after initial improvement. 


loading dose was only rarely used. The patients were seen at least once 
each week for the first six weeks. After stabilization the interval between 
visits was gradually lengthened to eight weeks. At each visit urinalysis, 
blood sugar and leukocyte count were done. After three months the routine 
leukocyte counts were discontinued. When there was a good response the 
dose was reduced to the lowest level consistent with good control. When 
there was a poor response the: dose was increased to 3 gm. per day. (In 
a few patients the dose was raised as high as 6 gm. per day.) If the dia- 
betes could not be controlled on this dose, tolbutamide was discontinued and 
insulin was started. 

The response to treatment was judged by the criteria shown in table 1. 
The patients classified as having an excellent response had no symptoms, 
no glycosuria, and a normal blood sugar before meals. The patients classi- 
fied as having a good response had no symptoms, rare glycosuria, and a 
slight elevation of the blood sugar. The patients classified as having a fair 


RESULTS IN THE TREATMENT OF 200 PATIENTS 
WITH TOLBUTAMIDE 
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Fic. 1. Over-all results of the treatment of 200 patients with tolbutamide. 
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response rarely had symptoms, but they usually had glycosuria and hyper- 
glycemia. Those with persistent symptoms—glycosuria, acetonuria and 
hyperglycemia—were classified as having a poor response and the drug was 
discontinued. Those patients with a poor initial response were classified 
as primary failures. When there was temporary improvement followed by 
a poor response, the patient was classified as a secondary failure. 


RESULTS OF TOLBUTAMIDE TREATMENT 
OVER DIFFERENT TIME INTERVALS 


FAIR 


40- 


32+ 


FAILURE 


SECONDARY 
FAILURE 


Wf 


9-12 
MONTHS 
Fic. 2. Duration of administration of tolbutamide and the results obtained in each group. 


RESULTS 


Over-all results in the treatment of 200 patients are shown in figure 1. 
Thirty-three patients have taken tolbutamide for more than one year, and 
three of these have taken it for more than two years. Forty-eight have 
taken it for from nine to 12 months, and 31 have taken it for from six to nine 
months. The remaining 88 have taken the drug for less than six months. 
These results are shown in figure 2. In no patient was it necessary to stop 
the drug because of toxic effects, but in 66 patients the drug has been dis- 
continued because it was ineffective. 

Excellent initial results were obtained ir 41 patients (20.5%). Three 
of these developed secondary failure without obvious cause, and insulin was 
resumed after three, 10 and 12 months of treatment, respectively. The 38 
patients still under excellent control take 0.5 to 1.5 gm. of tolbutamide each 
day. Half of these are near normal weight, and only seven are grossly 
obese. Most of these patients are over 40 years of age, and half of them 
had taken insulin before starting tolbutamide. 
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Good initial results were obtained in 57 patients (28.5%). Two pa- 
tients developed unexplained secondary failure after eight and 12 months, 
respectively. Three patients have shown a recent increase in tolbutamide 
requirements, and may be developing secondary failure. Ten of the 55 
patients remaining in this group have taken tolbutamide for more than one 
year. Eleven patients are grossly obese, but the others in this group are 
near normal weight. Twenty-eight patients had previously taken insulin, 
and four had taken it for more than 10 years. Only one required more 
than 40 units of insulin each day. The average tolbutamide dose in this 
group of patients was 1 gm. per day, with a range of 0.5 to 2 gm. 

Fair initial results were obtained in 58 patients (29%). It was neces- 
sary to resume insulin in 17 of these patients after from two to 12 months 
of tolbutamide treatment. Twenty-five patients had previously taken in- 
sulin, and the three who had taken more than 40 units per day are still 
taking tolbutamide after six, nine and 12 months, respectively. There were 
17 grossly obese and 15 moderately obese patients in the entire fair-response 
group. In the 17 secondary failures there were six grossly obese patients 
and seven of near-normal weight. The pattern in many of the grossly 
obese was that they lost weight and were fairly well controlled during the 
first few weeks of tolbutamide treatment, but later there was an increase 
in both the weight and the blood sugar level, even though the tolbutamide 
dosage was increased. Eight patients have taken tolbutamide for more 
than one year, with an average dose of 2 gm. per day. 

Poor initial results were obtained in 10 patients (5%). All of these 
were counted as secondary failures and resumed insulin after from two to 
nine months of tolbutamide trial. Seven patients in this group were grossly 
obese, two were moderately obese, and one was a thin patient with chronic 
pancreatitis. None was of normal weight. All but one had been on insulin, 
and three had taken over 40 units per day. None had been well controlled 
while taking insulin. One moderately obese patient in this group had lupus 
erythematosus and developed diabetes after prednisolone was started. There 
was fair control initially, but as the dose of the steroid was increased the 
tolbutamide became ineffective. 

Primary failure was noted in 34 patients (17%). In 30 patients this 
result could have been anticipated, because they had factors which have been 
shown to be associated with a poor response.’ Six patients had taken over 
60 units of insulin each day, and 12 had taken between 40 and 60 units 
(figure 3). Ten patients were between 30 and 40 years of age, and five 
were under 30 years of age. Ten patients had taken insulin for more than 
10 years. Eight patients were thin, and eight were grossly overweight. 
The other 16 were slightly obese or of near-normal weight. Ten patients 
had had previous ketosis. The average patient in this group had 2.3 factors 
that contraindicated the use of tolbutamide. There were four patients listed 
as primary failures who had no factor that might contraindicate the use of 
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tolbutamide. Review of these four records shows that none had had an 
adequate trial on the drug. In two there was some decrease in the blood 
sugar level after a few days on tolbutamide. These four might have had 
excellent results with more perseverance. 

Insulin was used in addition to tolbutamide for several weeks in six 
patients. No effect was noted in four patients, but it was possible to reduce 
the insulin dosage in two patients. We were unable to reproduce the 


DOSE OF INSULIN PRIOR TO ADMINISTRATION 
OF TOLBUTAMIDE IN PATIENTS 
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Fic. 3. Results of tolbutamide treatment of patients who had previously taken various 
doses of insulin. 


stabilizing effect that has been previously reported to occur when tolbutamide 
is given to patients with severe brittle diabetes. If it is impossible to stop 
insulin after one week on tolbutamide, there is probably no value in the 
continuation. of tolbutamide. 

A placebo was given to six patients before they were started on sulfo- 
nylurea. These patients were grossly obese and had been coming ‘to the 
diabetic clinic for many months. They had previously been given a 1,200- 
calorie diet and no medication. At each infrequent visit they were told to 
eat less so that they would lose weight and their blood sugar would fall. 
When these patients were put in the special-study group they were seen at 
weekly intervals by the same experienced physician, instead of being seen 
by a different house officer or senior student. They were told to continue 
on the same diet and to take “these new diabetic pills” as directed. During 
six weeks on the placebo their average weight fell from 196 pounds to 179 
pounds, and their blood sugar fell from 230 mg. per 100 ml. to 180 mg. per 
100 ml. During the second six-week period the patients were given sulfo- 
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EFFECT OF PLACEBO AND TOLBUTAMIDE 
ON SIX OBESE DIABETIC PATIENTS 
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Fic. 4. Comparative effect of placebo and of tolbutamide on blood sugar and weight of 
six obese patients. 


nylurea. The average weight remained the same, but the average blood 
sugar rose from 180 mg. per 100 ml. to 200 mg. per 100 ml. Figure 4 
would seem to indicate that the placebo was more effective than the drug. 
Secondary failure (figure 5) occurred in 32 patients (16%). In 18 this 
occurred after six months, and in 14 it occurred before completion of six. 
months of tolbutamide treatment. Five patients in this group had obtained 
a good or an excellent initial response, 17 a fair initial response, and the 
remaining 10 a poor response. Six patients in this group were under 40 
years of age. Three patients had had ketosis in the past. Six patients had 


DURATION OF TOLBUTAMIDE THERAPY IN 32 PATIENTS 
WHO DEVELOPED SECONDARY FAILURE 
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Fic. 5. Duration of tolbutamide treatment in patients who developed secondary failure. 


toe 

: 

12 

3 
28% 


Vol. 50, No.6 TREATMENT WITH TOLBUTAMIDE OF DIABETIC PATIENTS 1413 


had diabetes for more than 10 years. Eight were underweight, and 14 
were grossly obese. Of the 29 who had taken insulin, four had taken over 
40 units each day. In four patients the failure was apparently precipitated 
by progression of cirrhosis, acromegaly, lupus erythematosus and empyema. 
In seven patients there was no obvious cause for the secondary failure. Five 
of these seven had had good to excellent control, one fair control, and one 
poor control. 

Surgery and pregnancy have usually been regarded as contraindications 
to the use of tolbutamide. In this series we have had 11 patients who have 
undergone major surgical procedures and three who have been pregnant. 
The operations included two prostatectomies, and one each of the following: 
cholecystectomy, colon resection, mastectomy, bladder resection, thoracic 
skin graft, laminectomy, herniorrhaphy, curettage of phalanx of toe, and 
drainage of abscess in the foot. In only three cases was any supplementary 
insulin given. No tolbutamide was given on the day of operation. The 
urine was tested four times each day after the operation. If there was 
acetonuria or marked glycosuria, supplementary insulin was given. One 
of the pregnant patients had a primary failure and was promptly given 
insulin. The other two went to term and had normal vaginal deliveries 
of healthy babies. In general, the management of these patients at the time 
of surgery or delivery was much easier than it usually is in patients who 
take insulin. 

Discussion 


These data confirm the previous reports that best results can be antici- 
pated in the nonketotic, asymptomatic diabetic patient who is of near-normal 
weight, over 40 years of age, and takes less than 40 units of insulin per 
day.” ** Of the 90 patients who met these criteria, there were only four 
primary and seven secondary failures. Of the patients who were expected 
to respond, 12% were failures; of the remainder, 30% had excellent, 38% 
good and 20% fair responses. However, there was a response in a few 
patients who were not expected to respond. Therefore, a trial of the drug 
is sometimes worth while in patients who desire it, but it should be used 
with caution in patients who do not meet the above criteria. 

The classification of response to a drug of this type depends upon so 
many variable factors that there are apt to be wide variations in the reports 
of different investigators. The investigator who uses more rigid standards 
and is less persistent in trying to make the drug work will find a higher 
failure rate than does the investigator who uses less rigid standards and 
pushes the dose higher in a more carefully selected group of patients. By 
slight variation in our standards, four of our primary failures might have 
been listed as successes, or, by variation in the other direction, 10 of our 
secondary failures could have been listed as primary failures. 

The most unpredictable subjects were the 50 grossly obese patients. 
Initially, there were seven excellent, 11 good, 17 fair and seven poor re- 
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sponses, and eight primary failures in this group. The ones in this group 
who are doing best have shown a steady loss of weight. The 14 who were 
reported as secondary failures showed an initial loss and then a gain in 
weight. This curve is parallel to the one that we observed in the six obese 
patients who were given a placebo. The initial good response can be ex- 
plained by increased patient codperation and decreased caloric intake in a 
group of people who were getting the psychotherapy of close medical atten- 
tion plus “some new pills.” When the novelty of the pills wore off and 
the medical attention became less intensive, there were decreased patient 
codperation and increased caloric intake, with resultant weight gain and 
hyperglycemia. This observation would have been missed if the placebo 
had been used after instead of before the tolbutamide.’ Tolbutamide is con- 
traindicated in obese patients, since a reduction in the caloric intake has a 
much more beneficial effect. However, in the obese patient who refuses to 
lose weight, tolbutamide may represent the lesser evil. 

Twenty-seven of the 32 patients in the secondary failure group (figure 
5) had a fair or poor initial response. Twenty-five of these had one or 
more factors indicating that a poor response could be anticipated, but in two 
there were no such factors. By more rigid criteria, these 27 might have 
been counted as primary failures. This leaves five patients who had a good 
or excellent initial response and then a failure to respond for no apparent 
reason. None of these five had factors indicating a poor response, and in 
none of these was there weight gain or infection. Several hypotheses have 
been advanced to explain secondary failures. One hypothesis offered is 
that the body gradually develops a tolerance to drugs which alters physio- 
logic response. By increasing the dose one is often able to overcome this 
tolerance, but after a certain point the drug becomes ineffective. There is 
marked variation in the capacity of different people to develop this tolerance. 
There is no significant increase in insulin requirements when insulin is 
resumed. It therefore seems unlikely that the diabetes is made more 
severe or that the pancreatic islets have been damaged.**® Since the cut- 
off date for our data, we have had three more unexplained secondary 
failures, and have noted increased tolbutamide requirements in several others. 
It is likely that the incidence of secondary failures will increase as more 
patients take the drug for a longer period of time. : 

There is no accurate method of predicting the dose required ‘in any in- 
dividual patient. Some 200-pound patients do well on 0.5 gm. per day, 
whereas some 100-pound patients need 3 gm. Some patients who have had 
ketonuria do well on 0.5 gm., and some who were asymptomatic require 
3 gm. As shown in figure 6, those who do well can be maintained on 1 gm. 
per day, and there is seldom any advantage in exceeding a dose of 2 gm. 
per day. It is usually satisfactory to give the entire dose at breakfast, but 
there are some patients who do much better if the dose is divided into two 
equal portions given at 12-hour intervals. There seems to be no advantage 
in giving smaller doses at more frequent intervals than this. 
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Toxic effects of tolbutamide have been insignificant.* Since only one 
patient developed transient leukopenia, it is probably unnecessary to do 
routine leukocyte counts on these patients. Three patients developed proved 
duodenal ulcers, and several patients had transient gastrointestinal upsets. 
There are insufficient data to establish an etiologic relationship, but patients 
on tolbutamide should be observed for gastroduodenal symptoms. The 
present evidence is too scanty to justify any conclusions as to the effects of 
tolbutamide upon the development of the degenerative complications of 
diabetes. 


RESPONSE TO TOLBUTAMIDE TREATMENT 
AT VARIOUS DOSE LEVELS 
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Fic. 6. Effect of various doses of tolbutamide. 


An important consideration in the long-term use of tolbutamide is the 
cost. Twenty units of insulin cost 5 cents, whereas 1 gm. of tolbutamide 
costs 28 cents. On small doses the patient seldom complains, but on larger 
doses the economic pinch may become more painful than the needle puncture. 
Five patients went back to insulin primarily for this reason. 

‘*The present evidence indicates that the main action of tolbutamide is 
the stimulation of the beta cells to produce more insulin.’ There is a 
decrease in glucose production by the liver, but no increase in glucose utiliza- 
tion by the muscles. Thus the total effect of tolbutamide is unlike that of 
insulin, and cannot be explained entirely on the basis of the production of 
extra insulin. It should be emphasized that patients taking this drug must 
follow the same strict dietary régime that patients taking insulin follow. 


SUMMARY AND CONCLUSIONS 


1. The results-obtained from using tolbutamide in 200 patients with 
diabetes are reported. Forty-nine per cent of the patients obtained a good 
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or excellent result. Seventeen per cent showed no demonstrable benefit from 
the administration of the drug, and 16% had a temporary beneficial effect, 
followed by a secondary failure to respond. The best results were obtained 
in the nonketotic, asymptomatic older diabetic patients who were of near- 
normal weight and who took less than 40 units of insulin. Most of the 
primary and secondary failures were in patients who did not meet these 
criteria. Five patients had a good response for several months and then 
developed secondary failure without obvious cause. Because this secondary 
failure cannot always be predicted, it is important that patients on tolbuta- 
mide be followed at intervals of from four to eight weeks after initial 
stabilization. 

2. Six obese patients obtained better results from a placebo than they 
did from tolbutamide. The good results often reported in obese patients 
are due to reduced caloric intake rather than to tolbutamide. Obese patients 
should be treated by diet alone, and tolbutamide used only if hyperglycemia 
persists. 

3. Eleven patients went through major surgery and two had normal 
pregnancies while their diabetes was controlled with tolbutamide. These 
conditions do not preclude the use of tolbutamide. 

4. There were no significant toxic effects from tolbutamide. 


SUMMARIO IN INTERLINGUA 


Es presentate un revista del resultatos obtenite per tolbutamido in le tractamento 
de 200 patientes con diabete. Trenta-tres del 200 prende le droga depost plus que 
un anno, tres depost plus que duo annos. Dece-septe pro cento del patientes obteneva 
nulle effecto benefic, e le droga esseva discontinuate post un periodo de alicun dies. 
Resultatos excellente o bon esseva effectuate in 49 pro cento del casos. In 16 pro 
cento un effecto benefic de duration transitori esseva notate, sed isto esseva sequite 
subsequentemente per un “disfallimento secundari,” i.e. un absentia de responsa in 
despecto de augmentos del dosage. 

Le melior resultatos esseva obtenite in patientes asymptomatic noncetotic de 
plus que 40 annos de etate qui previemente habeva requirite plus que 40 unitates de 
insulina. Le droga non succedeva in juvene e magre patientes symptomatic con 
cetonuria e un historia de cetosis. Un certe numero de patientes recipeva insulina e 
tolbutamido, sin grande effecto in le requirimentos de insulina. 

Un effecto normoglycemic esseva obtenite in certe patientes obese, sed usualmente 
iste effecto non esseva plus favorabile que illo obtenite per le restriction del calorias. 
Sex marcatemente obese patientes recipeva un medication fictitie de bicarbonato de 
natrium durante sex septimanas ante le initiation de tolbutamido. Iste patientes 
habeva plus basse nivellos de sucro sanguinee durante le curso del medication fictitie 
que quando illes prendeva le droga active. Isto pote esser explicate per le facto que 
le patientes esseva removite ab le clinica general pro diabeticos e placiate in un 
gruppo special de studios experimental. A causa de iste attention extraordinari 
prestate a lor casos e proque illes esseva impressionate per le reputation del “nove 
pillulas miraculose,” illes observava plus fidelmente que antea le regulas de lor dieta 
a basse ingestion caloric. Le reduction del sucro in le sanguine esseva parallel a un 
reduction del pesos corporee, e quando le novitate del situation habeva passate, le 
reduction del sucro de sanguine e etiam del pesos corporee non continuava. II esseva 
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a iste momento que le tolbutamido esseva administrate. Le effecto benefic que altere 
autores ha reportate ab le uso de tolbutamido in patientes obese es primarimente le 
resultato de un plus stricte observation del regulas de dieta e del consequente perdita 
de peso. Le incidentia de disfallimentos secundari in patientes obese es alte, proque 
illes ha le tendentia de observar lor regulas dietari solmente durante periodos limitate. 

Vinti-septe del 32 patientes classificate como disfallimentos secundari nunquam 
habeva un bon responsa, e le leve grados de melioration que illes experientiava es 
explicate le melio per lor perditas de peso. Tamen, cinque patientes habeva un 
responsa excellente o bon durante periodos de sex menses o plus. II esseva post iste 
periodos que in illes le sucro del sanguine comenciava montar, in despecto de aug- 
mentate dosages de tolbutamido e pro nulle ration apparente. Proque iste disfalli- 
mentos secundari non pote esser predicite, il es essential que omne patientes sub 
tractamento a tolbutamido es examinate al minus un vice omne duo menses. 

Major operationes chirurgic esseva interprendite in 11 casos, e duo del patientes 
habeva pregnantias normal durante le curso therapeutic de tolbutamido. WNulle 
effectos adverse attribuibile a tolbutamido esseva notate in le patientes chirurgic, e 
solmente tres de illes requireva doses supplementari de insulina le die de lor operation. 
Le regulation del diabete al tempore del stress esseva multo plus facile que es le caso 
ordinarimente. 

Nulle effectos toxic esseva notate in patientes recipiente al media doses de 1 a 2 
g de tolbutamido per die. Con doses plus alte, tracias de irritation gastric esseva 
presente. Tolbutamido es un droga salve que es efficace in al minus un quarto de 
omne patientes con diabete. 
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APATHETIC THYROIDISM: REVIEW OF THE 
LITERATURE AND REPORT OF 
FOUR CASES * 


By Rosert Ray McGee, M.D., Clarksdale, Mississippi, Ricuarp L. 
Wuirtaker, M.D., and I. Franx Tutus, M.D., F.A.C.P., 
Memphis, Tennessee 


In 1931-32 Lahey ** * ** called attention to a clinical variety of hyper- 
thyroidism characterized by apathy rather than hyperactivity, to which he 
gave the name “apathetic thyroidism.”” We have chosen his apt designation 
as the title of this article, the purpose of which is to reémphasize the occur- 
rence of that form of the disease, describe the clinical picture, and mention 
possible etiologic mechanisms. This report was prompted by our having 
seen recently two cases of hyperthyroidism where considerable diagnostic 
confusion resulted from the presence of extreme apathy as the outstanding 
clinical manifestation. When further information regarding this variant 
of the disease was sought, little was found. Most textbooks either fail to 
mention apathetic thyroidism, or dismiss it with a brief sentence or two, 
and recent medical literature has virtually no information on the subject. 
This led us to review the literature more extensively and to search the 
records of the John Gaston Hospital for additional illustrative cases. 

The classic picture of Parry-Graves-Basedow disease is well known. 
There has been increasing awareness of atypical forms of the disease. It 
may present in a rather astonishing number of guises, some of which appear 
almost totally unlike the “typical” case. Attention has been called fre- 
quently to “masked” varieties of the disease, especially in the elderly, in 
whom cardiovascular and gastrointestinal symptoms may greatly overshadow 
the other manifestations. A recent article by Chapman and Maloof * notes 
that, although references to masked varieties of hyperthyroidism are not 
uncommon, clinical descriptions of occult forms of the disease are meager. 


REVIEW OF THE LITERATURE ‘ 


By 1850 the papers of Graves, Parry and Basedow * had served fo estab- 
lish toxic goiter as a well recognized clinical entity. Trousseau in 1862, 
Marie in 1883, and Charcot in 1885 directed attention to the incomplete 
forms of the disease, the “formes frustes,” in which the full-blown picture 
was not present.* Sattler’s monumental work reviewed the entire thyroid 

* Received for publication January 29, 1958. 

From the Department of Medicine, University of Tennessee, and the City of Memphis 
Hospitals, Memphis. 


‘Requests for reprints should be addressed to I. Frank Tullis, M.D., Department of 
Medicine, The University of Tennessee, 858 Madison Avenue, Memphis 3, Tennessee. - 
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literature up to 1908.° While almost every clinical variety of hyper- 
thyroidism now known is described in his work, we have been unable 
to find any mention of apathetic forms therein. Chvostek® in 1917 com- 
mented on the “formes frustes Basedowi,” in particular those which he char- 
acterized as monosymptomatic hyperthyroidism, in which symptoms are 
referable primarily to one organ system, usually the cardiovascular or central 
nervous system. Levine and Sturges*® in 1924 presented five cases of 
hyperthyroidism “masked” as heart disease. In their cases the cardiac 
manifestations overshadowed the other manifestations of hyperthyroidism. 
Apathy was not present. 

In 1930 Hamburger and Lev presented five cases of thyroid toxicity 
“masked” by prominent gastrointestinal symptoms. Their description of 
the apathetic aspects of these cases has not been improved upon: “. . . men 
and women at or near the middle decade of life . . . individuals without 
exophthalmos, struma or tachycardia . . . apathetic, listless, with masked 
facies, dulled eyes, quiet and insensitive . . . in striking contrast to the alert, 
restless, nervous, bright, prominent-eyed patient with (typical) hyper- 
thyroidism.” These authors credited Lahey with describing the apathetic 
type of hyperthyroidism and originating the term “apathetic thyroidism.” 
Freund and Cooksey,” also in 1930, in discussing hyperthyroidism in the 
elderly, commented on the difficulty of diagnosis in this group. They 
presented five cases of the monosymptomatic or “masked” form. Although 
they did not draw attention to the problem of apathy, the description of one 
of their cases is very suggestive of this type. 

Lahey ****° elaborated on the apathetic thyrotoxic patient in con- 
tradistinction to the usual “activated” patient. He stressed the point that 
these represented two distinct varieties of reaction to the disease. The 
clinical characteristics of apathetic hyperthyroidism as he described it were 
as follows: the occurrence predominantly in middle age or beyond; absence 
or sparsity of eye signs; less thyroid enlargement ; slower pulse rate ; smaller 
pulse pressure; quieter heart; greater and more gradual weight loss due to 
longer existence of the thyrotoxic state before recognition; cool, dry, 
wrinkled, pigmented skin; an appearance of age greater than their years; 
less elevation of the basal metabolic rate ; and death by way of coma or stupor, 
in contrast to great agitation or storm. He emphasized that, in spite of the 
appearance of less activity of the disease, the patients were often sicker and 
in a more precarious state than were those with the overt form of the disease. 
In particular, he warned of the danger of unexpected death following surgery 
in these cases. Often these patients “either never awaken from their anes- 
thetic or awaken only to sink comfortably, leisurely, without activation, into 
semistupor, or to become completely unconscious and die peacefully with 
practically none of those gruesome activation signs which accompany death 
with the typical activation thyroidism.” 

In the years since Lahey’s papers there have been frequent references 
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in the literature to masked forms of hyperthyroidism. In general the 
authors have discussed the monosymptomatic forms, in which thyrotoxic 
symptoms referable to one system dominated the clinical picture, or in which 
symptoms of an unrelated disease overshadowed the thyroid disorder. 
Hyperthyroidism masked as gastrointestinal disease, with symptoms such 
as abdominal pain, nausea and diarrhea, has been written of by Verbrycke,** 
Robertson, Wohl and Robertson ** and Chapman and Maloof.*.. Prominent 
cardiovascular symptoms, with few other manifestations of thyrotoxicosis 
leading to “masking” of the disease, were mentioned by Hay,’® Crile,” 
Wohl,*’ Cookson,** Bortin, Silver and Yohalem*® and Averbuck.” 
Whishaw * in 1939 discussed the “cardiac mask,” the “gastrointestinal 
mask,” the “psychoneurotic mask,” the “mental mask’’ (psychosis), and 
the “diabetic mask.” Other forms of the masked disease mentioned have 
been parkinsonism, senility, periarthritis of the shoulder, osteoporosis, myo- 
pathy, epilepsy and the menopausal syndrome. These masked forms have 
been described by Ginsburg,” Falk,** McCullagh,** Livingston,”* McEachern 
and Ross,”* Ficarra,” Linnell,** McMillan and Wendkos*® and Chapman 
and Maloof. Thyrotoxicosis masked by apathy was mentioned by Hay,” 
Falk,”* Livingston ** and McMillan and Wendkos.” 

It has been noted repeatedly that hyperthyroidism in the elderly may 
present a different picture from the disease in the younger patient, with both 
masked forms and apathy more common. Crile *’ noted “exhaustion” in 
the aged, and in particular mentioned “metabolic exhaustion,” with a gradual 
“fading away” in the postoperative elderly thyrotoxic. Bartels and Kings- 
ley *° reported a study of 124 patients over age 60 with hyperthyroidism, 
and mentioned specifically lack of tachycardia, lack of stimulation generally, 
and the presence of apathy. In an analysis of 1,832 cases of thyrotoxicosis 
in Denmark, Iversen * referred to the oligosymptomatic character of the 
disease in individuals over age 60. Absence of eye signs, absence of palpable 
goiter, presence of a nodular type of goiter and more frequent cardiac dis- 
turbances were mentioned as typifying this group. Chaney” stated that 
hyperthyroidism in the elderly might be evidenced by apatiry and unexplained 
fatigue. 

Actual case reports with detailed clinical descriptions of the findings in 
apathetic thyroidism have been relatively few. Such reports have been 
made’ by McMillan and Wendkos,” Wohl and Hamburger and Lev." 
The most recent report we have been able to find in the English literature, 
dealing specifically with apathetic thyroidism, is the report of two cases 
by Hare and Ritchey ** in 1946. A “distressing picture of extreme apathy, 
disinterest and resignation, associated with loss of weight and weakness 
to the point of prostration’”’ was described. McArthur and associates ™ 
reported in detail a case of apathetic storm. Waldenstrém * also presented 
cases of crisis with apathy. 
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CaAsE REPORTS 


Two patients (cases 1 and 2) reported below are those that we originally 
observed and that stimulated this study. Another patient (case 4) was 
called to our attention by one of our associates (Dr. Wallace Alexander) 
after this study was initiated, and was observed by one of us (R. R. M.). 
In a review of 165 unselected patients recently admitted to the John Gaston 
Hospital in whom the diagnosis of hyperthyroidism was made, only one 
case of outstandingly apathetic thyroidism was found (case 3). The ma- 
jority of cases reviewed presented with the activated form of the disease, 
but various degrees of masking were not uncommon. Absence of hyper- 
kinetic symptoms was frequently described in these cases, and findings sug- 
gestive of apathy were present in some. However, there was only one 
review (case 3) where apathy was particularly emphasized as a predominant 
finding. This experience suggests that, while minor degrees of apathy are 
not infrequent, the full-blown picture is rather uncommon. 


Case 1. A 51 year old Negro female was admitted to the John Gaston Hospital 
from the city jail on March 20, 1957. She lay quietly in bed, semistuporous, 
markedly dehydrated and emaciated. Her speech was slurred and indistinct, and 
she was unable to give a lucid history. Her extremities were relaxed and flaccid, 
exhibiting generalized muscular weakness. Deep tendon reflexes were hypoactive. 
The skin was hot, dry and inelastic, and had a doughy feel. Vital signs were as 
follows : temperature, 103° F.; pulse, 174; respiration, 40; blood pressure, 140/80 mm. 
of Hg. Mild bilateral exophthalmos was present but there was no stare, no lid lag, 
weakness of convergence or other eye signs of hyperthyroidism. Eye grounds were 
normal. There was slight cervical rigidity. The thyroid gland was diffusely en- 
larged to about twice normal size and was soft, with no palpable nodules. The 
heart revealed a regular tachycardia and no murmur; the apex was in the sixth 
intercostal space, 1 cm. to the left of the left midclavicular line. There was a 
questionable fine tremor of the hands, but the patient was so weak that this was 
difficult to evaluate. The remainder of the physical examination was not revealing. 

No information was available immediately concerning the past history. Neither 
the exophthalmos nor the goiter was striking. The exact opposite of hyperactivity 
was present. At this point, in view of the fever, tachycardia, depressed sensorium 
and dehydration, a fulminating infectious process seemed to be a likely possibility. 
Fortunately, more information was soon forthcoming. 

It was found that the patient had been seen in the Outpatient Clinic eight days 
prior to admission to the hospital. At that time she gave a history of palpitations, 
tremor, weight loss and goiter of three or four years’ duration. She had been seen 
by a physician early in the course of her illness and potassium iodide drops had been 
prescribed, which she had taken more or less continuously throughout the intervening 
years. Her symptoms had gradually become more severe. She complained of 
nervousness and occasional diarrhea. The past history was otherwise negative. 
Physical examination at that visit revealed an elert, codperative, undernourished 
patient in no distress. The exophthalmos and goiter were noted. The heart was 
not enlarged. There was tachycardia of 128/minute. Her skin was warm and moist. 
She had a fine tremor of the hands. Her weight was 121 pounds; blood pressure 
was 170/90 mm. of Hg; chest x-ray was negative; VDRL was negative; 24-hour 
uptake of an orally ingested 50 yc. tracer dose of I*** (determined the following day) 
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was 28%; six-hour uptake was 39%. Protein-bound iodine was 25 pg.%, and 
cholesterol was 440 mg.%. The patient was instructed to discontinue the potassium 
iodide drops and to return later for the results of the studies. 

The subsequent events were eventually pieced together from accounts of her 
brother and the police. After stopping the iodide she became more and more restless. 
Four or five days later she became extremely agitated, irritable and combative. She 
created sufficient disturbance in her neighborhood to be arrested for “disturbing 
the peace.” After she was placed in jail her demeanor changed from.maniacal to 
apathetic; it was realized she was ill, and she was then brought to the hospital. 

Laboratory Data: Admission laboratory studies were as follows: hematocrit, 
44 vol.%; white blood cells, 9,500, with 81% neutrophils, 17% lymphocytes, 1% 
eosinophils and 1% monocytes; urine, negative except for 2 plus albuminuria and 
3 to 10 white blood cells per high power field (centrifuged). Blood sugar was 
180 mg.%; CO. combining power, 33 mEq./L.; chlorides, 122 mEgq./L.; nonprotein 
nitrogen, 78 mg.%; protein-bound iodine, 30.8 yg.%. An electrocardiogram re- 
vealed supraventricular tachycardia, with a rate of 185 and nonspecific ST-T changes. 

Hospital Course : The patient was given sodium iodide intravenously, Tapazole, 80 
mg. daily, large amounts of intravenous fluids, oxygen, aspirin, digitalis and alcohol 
sponge baths. She showed little change for two or three days, and then began to 
improve gradually. On March 21, 1957, her heart rhythm converted to atrial flutter- 
fibrillation, and on March 24, 1957, it converted to a sinus tachycardia at 140/min. 
There was a gradual fall in temperature to normal levels and of pulse rate to 100/min. 
by the sixth hospital day. Dehydration was corrected and she became more alert 
and began to eat. By the tenth hospital day she was eating well and was afebrile, 
lucid, alert and generally much improved. She remained quite weak, however. At 
no time did she exhibit nervousness or hyperactive behavior. Thereafter she showed 
a gradual and steady improvement. Her recovery was complicated. by a urinary 
tract infection which responded promptly to antibiotics, and by a decubitus ulcer 
which healed slowly. Subsequent laboratory studies revealed: protein-bound iodine 
on April 3, 1957, 9.8 wg.; on April 20, 1957, 8.6 wg.; on May 2, 1957, 6.5 pg. Basal 
metabolic rate on April 11, 1957, was plus 42%; on April 30, 1957, plus 3%. [34 
uptake on April 12, 1957, was 79% at six hours, 72% at 24 hours. I*8! uptake on 
May 1, 1957, was 86% at six hours and 70% at 24 hours. Chest x-ray on March 
22, 1957, was negative. 

On May 13, 1957, Tapazole was discontinued, and on May 16, 1957, the patient 
was given a 4-mc. treatment dose of I*** by mouth. She was discharged from the 
hospital on May 21, 1957, asymptomatic, having gained in weight from a low of 
less than 108 to 135 pounds. At her most recent follow-up in the Clinic on July 16, 
1957, she was considered to be euthyroid. 


Comment: This case illustrates several points of interest. The occur- 
rence of apathetic storm, which we believe this to represent, is- certainly 
quite rare. McArthur et al.,** in reporting 36 cases of thyroid crisis from 
the Massachusetts General Hospital, encountered only two cases of apathetic 
storm. They reported one of their cases in detail, and described the clinical 
picture as one of muscular hypotonia, mental apathy, extreme prostration 
and fever rarely over 101° F. In our case the apathetic phase was preceded 
by an activated phase of the disease. This course is mentioned by McArthur 
and associates as well as by Waldenstrém.** In McArthur’s series, with- 
drawal of iodides was the most frequent precipitating factor in medical 
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thyroid crisis, and there seems little doubt that the storm in our patient 
was precipitated by the unfortunate cessation of iodide therapy. 

Another interesting point is that this patient on admission presented a 
picture which might easily have been interpreted as an acute fulminating 
infection. Waldenstr6m mentions how cases such as this may be easily 
missed because of their resemblance to an acute infectious process. 


Case 2. A 25 year old Negro female was admitted to the John Gaston Hospital 
on January 3, 1957, for the chief complaint of vomiting. She had been in good health 
until eight days before admission, when vomiting, preceded by brief nausea, began 
shortly after a light evening meal. Since onset the nausea and vomiting followed 
each meal, and diffuse lower abdominal cramping pain appeared which was not 
related to the vomiting. On the two days prior to admission she had four to six 
watery stools. She denied previous abdominal pain, indigestion, abnormal bowel 
habits and weight loss. The patient was a gravida V married cook. The last normal 
menstrual period had begun three weeks prior to admission, and there had been no 
alteration of menses. The personal and family histories were noncontributory. 

Physical examination revealed the following: temperature, 99.4° F.; pulse, 138 
and regular; respiration, 36; blood pressure, 164/90 mm. of Hg; weight, 230 pounds. 
The patient was well developed, moderately obese, weak and mentally dull. She 
was properly oriented and responded to questioning but showed no spontaneous ac- 
tivity. The remainder of the examination was nonrevealing, particularly as to the 
eyes, thyroid, abdomen, pelvic organs and skin. 

Laboratory Data: Admission studies were as follows: hematocrit, 34 vol.%; 
leukocyte count, 10,000 per cubic millimeter, with 51% neutrophils, 43% lymphocytes 
and 6% monocytes; urine (catheterized) : clear light yellow; pH 4.5; specific gravity, 
1.015; protein and sugar, negative; 1 to 3 white blood cells per high power field in 
the centrifuged sediment. Urine bilirubin was negative and urine urobilinogen posi- 
tive through a 1:20 dilution. VDRL was negative. Serum bilirubin was 0.7 mg.% 
total. Serum proteins were 5.6 gm.% total, with albumin 3.1 and globulin 2.5 gm.%. 
Cephalin cholesterol flocculation test was 2 plus at 24 hours. 

Hospital Course: The patient’s temperature ranged between 99° and 100° F. 
for the next three days, but the nausea, vomiting and abdominal pain ceased on the 
morning after admission. She was discharged on the fourth hospital day, to be seen 
in the Outpatient Clinic for follow-up and further study. 

Second Hospital Admission: On January 11, 1957, the patient presented herself 
in the Clinic with recurrence of nausea and vomiting of 48 hours’ duration. There 
had been no recurrence of abdominal pain or diarrhea, but she had fainted once on 
the day prior to this visit. She was again hospitalized in a weak and mildly dehy- 
drated state, and displayed again an attitude of unconcern and apathy. The physical 
findings were unchanged from the first admission with the exception of a pulse 
rate of 92, questionable enlargement of the thyroid gland and mild uterine bleeding 
(due to normal menses). 

Laboratory Data: The previous studies were repeated and found unchanged. 
The prothrombin time was normal. An upper gastrointestinal x-ray study revealed 
nothing abnormal, and an oral cholecystogram showed good gall-bladder function 
without evidence of calculi. 

Hospital Course: Again the patient quickly became asymptomatic. The tem- 
perature ranged between 98.6° and 100° F. On three occasions the pulse when 
measured was found to be 120 per minute, while at other times it varied between 
80 and 90. On the seventh day the patient was discharged again for Outpatient 
Clinic follow-up. 
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Third and Final Hospital Admission: On March 14, 1957, the patient was seen 
in the Clinic for a second recurrence of the vomiting. This had returned one month 
previously and again followed all solid or liquid food. Paralleling this recurrence 
of vomiting was the onset of weakness in the knees, which became generalized, and 
fainting spells when housework was attempted. Two weeks before admission she 
had noted increasing prominence of her eyes, slight dysphagia, and -an increasing 
sense of warmth with intolerance to heat. Dimness of vision had been present 
during the last two days. She noted that she had lost weight over the previous six 
or eight weeks. 

Physical examination revealed the following: temperature, 99.4° F.; pulse, 140 
and regular; respiration, 20; blood pressure, 170/70 mm. of Hg; weight, 176 pounds. 
The general appearance was that of moderate bilateral exophthalmos, extreme gen- 
eralized muscular weakness, and mental apathy to the extent of complete indifference 
and absence of emotion. Bilateral lid-lag and loss of convergence were present. 
The thyroid was diffusely enlarged, soft and nontender, and a bruit with systolic 
accentuation was audible over each lobe. The skin was hot, moist and velvety. 
There was a fine tremor of the fingers, and the tips of the nails showed excessive 
separation from the nail beds. The neuromuscular examination revealed severe 
generalized weakness, to the extent of inability of the patient to raise a leg or turn 
in bed. The deep tendon reflexes were quickened in their response. 

Laboratory Data; Routine blood and urine examinations were again normal. 
The serum protein-bound iodine was 19.9 yg.%, and cholesterol was 249 mg.%. 
The thyroid uptake of a 50-mc. tracer dose of I'*! administered by mouth was 50% 
at five hours and 15.6% at 24 hours. The 24-hour I*** conversion ratio was 95%. 
An electrocardiogram revealed sinus tachycardia and nonspecific ST-T changes. 
Chest x-ray was normal. 

Hospital Course: During the first 10 days the patient required feeding by the 
nursing staff. On every occasion when visited she was found asleep and had to be 
awakened for questioning or examination. Her response was markedly slowed and 
completely devoid of feeling. There was no spontaneity of thought or action. 

On the fourth day after admission the patient was placed on Tapazole, 80 mg. 
daily, and during the next five and one-half weeks the pulse gradually fell to the 
range of 80, weight increased to 197 pounds, and the patient’s mood changed to one 
of cheerfulness, with interest in her surroundings, insight into her situation, and 
concern regarding her health. After 25 days of therapy she was smiling and talking 
spontaneously with others. After five and one-half weeks she was discharged, taking 
Tapazole, 40 mg. daily. Basal metabolic rates at this time were minus 6% and 
plus 5%. 

When seen in the Clinic one month following discharge the patient was alert, 
asymptomatic and apparently back to a state of normal muscle strength. Her weight 
was 197 pounds and pulse was 90. Tremor was absent. - 


Comment: There are features in this case which do not coincide with 
those of apathetic thyrotoxicosis as described by Lahey—the age (25 years), 
typical velvety skin, exophthalmos, tremor and rapid weight loss. The 
presence of apathy in an otherwise full-blown picture of hyperthyroidism, 
along with the confusion and delay in diagnosis, adds merit to the presenta- 
tion of this case. Early in the illness the clinical picture was that of “mono- 
symptomatic hyperthyroidism” as presented by Chvostek® (vide supra). 
The only really suggestive sign of existing thyrotoxicosis was the tachy- 
cardia observed at various times. The prominence of gastrointestinal symp- 
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toms, however, masked the significance of this sign. The apathetic response 
in this woman likewise had its masking effect. In fact, the attending physi- 
cian, who had observed the patient during each of her three admissions, 
upon looking back over the case commented that he would have considered 
hypothyroidism a more likely diagnosis during the first two hospital 
admissions. 

The protein-bound iodine and I” uptake studies here are of interest. 
The former was done eight weeks after an oral dose of Telepaque, and 
ordinarily, in such instances, the serum protein-bound iodine exceeds a com- 
putable value. This ieads to the speculation that the patient in her severely 
hyperthyroid state utilized and excreted the ingested iodine so rapidly that 
a lower serum protein-bound iodine was detected than one would expect. 
The same explanation may be applied to the [’** uptake values, the low 
thyroid I*** content at 24 hours being due to extremely active thyroid func- 
tion, with rapid turnover of serum iodine to thyroxin and rapid release of 
the latter by the thyroid into the circulation. Had a six-hour count not 
been done, the I'** study would have been that of a euthyroid state. 


Case 3. A 58 year old Negro male came to the Outpatient Clinic of the John 
Gaston Hospital on March 8, 1952, because of an ulcer on his left leg at the site 
of an old burn. He was noted to have a grossly irregular heart rhythm, with an 
apical rate of 170/min. Because of this he was admitted to the hospital. Other 
than pain and swelling of the left lower leg associated with the ulceration, the patient 
had no complaints, Direct questioning elicited a history of exertional dyspnea for 
one year, and a 30-pound weight loss in spite of a good appetite. He denied paroxys- 
mal nocturnal dyspnea, orthopnea, chest pain, palpitation, nervousness or gastroin- 
testinal symptoms. He was unaware of any cardiac disturbances. Past history 
revealed an amputation of the right leg following an injury many years previously. 
He had had an acute migratory polyarthritis seven years before. 

Physical examination revealed a well developed, well-nourished Negro male 
lying quietly in bed in no distress. He was described by several observers as ap- 
pearing to be very somnolent. There was no hyperactivity, tremor or suggestion of 
nervousness. Blood pressure was 140/70 mm. of Hg; pulse, 140; respiration, 36; 
temperature, 98.4° F. Exophthalmos was not present, and no other eye signs were 
elicited except slight puffiness of the lids. The thyroid was not palpable. The skin 
was described as normal except for the left leg. Deep tendon reflexes were physio- 
logic. The heart was enlarged and atrial fibrillation was present, with an apical 
rate of 164/min. Grade 3 systolic murmurs were heard at the mitral and pulmonic 
areas. There were inconstant expiratory wheezes over the chest bilaterally. The 
left leg was edematous, with a large ulcer over the lateral malleolus. The right 
leg had been amputated just below the hip. The right testicle was undescended, 
and there was an associated hydrocele. The remainder of the examination was 
negative. 

Laboratory Data: Hematocrit, 35 vol.% ; hemoglobin, 10 gm.% ; urinalysis, nega- 
tive except for 2 plus protein; nonprotein nitrogen, 31 mg.% ; venous pressure, 96 mm. 
of water. Circulation times were: arm-to-lung, 7 seconds; arm-to-tongue, 13 seconds. 
Cholesterol was 116 mg.%. VDRL was negative. Chest x-ray revealed cardiac 
enlargement and minimal pulmonary congestion. An electrocardiogram showed atrial 
fibrillation with nonspecific S-T changes. Basal metabolic rate was plus 67%. The 
24-hour I**1 uptake after a 100-mc. tracer dose was 68.2%. 
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The patient was given a therapeutic dose of 2.5 mc. of I'*4 on April 11, 1952. He 
was discharged from the hospital on April 16, 1952, having improved on salt restric- 
tion, digitalis and bed-rest. On May 9, 1952, he was re-admitted because of con- 
gestive heart failure with marked edema. He responded promptly to rest, mercurials 
and digitalis, and was discharged May 12, 1952. On June 11, 1952, he was seen 
in the Clinic, much improved. Blood pressure was 150/88 mm. of Hg; heart rate, 
60 (atrial fibrillation). The lungs were clear. Basal metabolic rate was plus 15%. 
On August 13, 1952, he was asymptomatic. Basal metabolic rate was minus 26%, 
and cholesterol was 211 mg.%. 

Evaluation on August 19, 1953, 16 months after treatment, relied the patient 
to be asymptomatic. Blood pressure was 154/88 mm. of Hg, and heart rate was 80, 
with normal sinus rhythm. Basal metabolic rates were minus 10% and minus 15%, 
and cholesterol was 215 mg.%. 


Comment: This case represents the classic masked hyperthyroid with 
atrial fibrillation. Cardiac signs dominated the picture. There was no 
palpable goiter, and virtually no symptoms of “activation.” The patient 
appeared to be lethargic and sleepy, and had surprisingly few complaints on 
the first hospitalization. He was suspected initially of having rheumatic 
heart disease (which may well have coexisted), and thyroid disease was 
not seriously entertained until the elevated basal metabolic rates were ob- 
tained. His response to therapy seems to confirm the diagnosis. 


Case 4. A 43 year old Negro male was admitted to the John Gaston Hospital 
on June 5, 1957, with the chief complaint of crushing substernal pain of several 
hours’ duration which had, however, subsided by the time of admission. He gave 
a history of exertional dyspnea, orthopnea and ankle edema for one year, for which 
he had received from his private physicians medications fitting the description of 
digitalis and mercurial diuretics. Past history was otherwise negative except for 
a 20- to 30-pound weight loss during the preceding year. 

Physical examination revealed a well developed, well nourished Negro male 
lying quietly in bed in no distress. The blood pressure was 140/70 mm. of Hg; 
pulse, 82; respiration, 20; temperature, 98.6° F. The positive findings were grade I 
vascular retinopathy, slight cardiomegaly, grade I apical systolic murmur and oc- 
casional premature contractions. The thyroid was not palpable, and there was no 
exophthalmos, tremor or other evidence of hyperthyroidism. 

Laboratory Data: Hematocrit was 40 vol.%; leukocyte count, 13,400/cu. mm., 
with 2% neutrophilic bands, 72% segmented, 24% lymphocytes, 1% monocytes and 
1% eosinophils. Urinalysis revealed a specific gravity of 1.031; pH, 7.5; protein, 
1 plus; sugar, negative; two to five white blood cells and an occasional red blood cell 
per high power field. Serum amylase was 79 units/100 c.c. VDRL was negative. 
Serum glutamic oxaloacetic transaminase was 75 units 2544 hours after onset of 
pain, and 54 units 49 hours after onset of pain. Sedimentation rate was 47 mm./hr. 
Chest x-ray was negative, and electrocardiograms revealed varying degrees of first 
and second degree AV block, and intermittent incomplete right bundle branch block 
with minor serial changes suggestive of high lateral infarction. 

Hospital Course: The patient was treated for probable myocardial infarction. 
His pain subsided rather promptly, and he was discharged on June 19, 1957.. During 
his hospital stay he was quiet, relaxed and inactive. He was followed in the Clinic 
and continued to have chest pain which was anginal in character. On July 10 his 
physician noted a slight tremor of the hands which had not previously been present. 
A protein-bound iodine was drawn and found to be 18.2 wg.%. He was seen again in 
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the Clinic on July 31, 1957, and I?! uptake studies revealed a six-hour uptake of 76% 
and a 24-hour uptake of 72%. No definite signs of thyroid disease were present 
except for increased sweating. His weight had gradually increased since he was first 
seen on June 5, 1957. 

Second Hospital Admission: On August 21, 1957, he was re-admitted to the 
John Gaston Hospital. At this time he was complaining only of “nervousness” of 
two weeks’ duration and was having occasional anginal-type pain. The symptom 
which the patient referred to as “nervousness” was in fact the presence of tremor. 
He denied heat intolerance and diarrhea. 

Physical examination revealed a blood pressure of 152/60 mm. of Hg; pulse, 80; 
respiration, 24; temperature 98.6° F. The thyroid gland was barely palpable. Mod- 
erate cardiomegaly was demonstrable, and there was a grade III systolic murmur at 
the mitral area. A fine tremor of the hands was present. The patient did not appear 
to be hyperkinetic. His facies was relaxed, and there were no eye signs of hyper- 
thyroidism or weakness. There had been a nine-pound weight gain since the previous 
hospitalization. 

Laboratory Data: Basal metabolic rates were plus 33% and plus 23%, and serum 
cholesterol was 210 mg.%. An electrocardiogram revealed first degree AV block, 
frequent ventricular premature contractions and nonspecific P, S-T and T changes. 

Hospital Course: The tremor and premature contractions disappeared on propyl- 
thiouracil therapy, and the patient had no further chest pain. On September 3, 1957, 
he was given a therapeutic dose of 2.2 mc. I**4. He was discharged from the hos- 
pital on September 4, 1957, generally improved, to be followed in the Outpatient Clinic. 


Comment: This patient illustrates the intermediate case of hyperthy- 
roidism, where few of the usual activation signs of the disease existed but 
complete apathy was not present. Certainly at no time did this man show 
the picture of activated or hyperkinetic hyperthyroidism in spite of labora- 
tory evidence of considerable thyroid overactivity. On the other hand, 
while he tended to be relaxed of facies and quiet in behavior, it cannot be 
said that striking apathy was present. Yet the clinical picture tended more 
toward apathy than toward activation. 


DISCUSSION 


Hyperthyroidism may present in a great variety of forms. Whishaw * 
in 1939, remarking on the voluminous literature of goiter, suggested, ‘““The 
reason perhaps is that toxic goiter is so protean in its manifestations as to 
resemble syphilis in that regard.” The term “masked” has been frequently 
applied to the cases where the diagnosis is obscured by an atypical symp- 
tomatology. In general, writers ***’ have classified masking into three 
types: (1) cases where the thyrotoxic signs are not truly atypical but are 
overshadowed by prominent signs of some other coincidental disease or 
symptom complex; (2) the monosymptomatic form, in which disturbances 
of one system are prominent and suggest disease of that system; (3) cases 
where some or most of the so-called classic features are absent. In a sense, 
any case where the diagnosis is not obvious may be considered masked. 

We are particularly interested here in the presence of apathy in hyper- 
thyroidism and the relationship it bears to masking. It is our conception 
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from personal observation and this review of the literature that apathy 
represents a specific, though rather uncommon, response to the hyperthyroid 
state. It is manifested clinically by lethargy, placid facies, depressed mood 
and ‘“‘mental and physical inertia” **—in general, the opposite of the usual 
hyperkinetic type of thyrotoxicosis. Apathy alone may serve to mask 
hyperthyroidism. When it occurs in combination with other types of 
masked thyroidism, the diagnosis becomes especially difficult. Thus, if 
the patient has hyperthyroidism masked by prominent gastrointestinal 
symptoms and, in addition, is apathetic, the problem of diagnosis is com- 
pounded. In general, apathy occurs more frequently in the elderly, in 
patients with absent palpable goiter or small nodular goiters, and in patients 
with prominent cardiovascular symptoms. However, it is by no means 
limited to these groups. It may be seen at any age, with any type of goiter 
and any combination of other symptoms. It appears that there may be a 
spectrum of response to the disease which extends from the hyperkinetic 
on the one hand to the completely lethargic on the other, and that a!l grada- 
tions in between may be encountered at times. Certain patients will present 
an apathetic facies but have tremor and hyperactive movements. Walden- 
strom * reported one case who showed a “curious mixture of motorical 
restlessness and apathetic expression of face.’’ Furthermore, not uncom- 
monly, patients may pass from one phase into the opposite. Our case 1 
illustrates this, with activation succeeded by apathy. Other authors have 
described this sequence of events.** Lahey mentions the reverse occurring, 
particularly as an unexpected and often disastrous postsurgical complication, 
in which extreme activation suddenly appears in the previously apathetic 
patient. 

An awareness of the pleomorphic forms which hyperthyroidism may 
take is necessary if many of these cases are not to be missed. With present- 
day laboratory aids for the diagnosis, obscure cases should be more readily 
recognized than in the past. As has been emphasized by others,"* * more 
liberal use of the protein-bound iodine and I** uptake will reveal the diag- 
nosis in many cases where it would otherwise be missed. One group has 
suggested that all patients with atrial fibrillation should have protein-bound 
iodine and I'* studies regardless of the presence or absence of other signs 
of thyrotoxicosis.”® : 

There has been little speculation, and virtually no detailed studies have 
been done, to explain why one hyperthyroid patient responds with activation 
and another with apathy. Older writers mentioned the rather nonspecific 
concept of exhaustion leading to apathy and eventually to coma. The in- 
creased incidence of apathetic thyroidism in the aged was frequently attrib- 
uted to the slowing down of metabolic processes. 

Of considerable interest is the study by Brewster et al.,* in which it 
Was demonstrated that most of the physiologic manifestations of thyroxin- 
induced hyperthyroidism in dogs were abolished by total sympathetic block- 
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ade. It has been noted frequently that the clinical picture of hyperthyroidism 
mimics sympathetic overactivity. These workers demonstrated that such 
blockade reduced the oxygen consumption, cardiac indices, heart rate, ven- 
tricular stroke work and arteriovenous oxygen differences in the thyrotoxic 
dogs to values found in euthyroid dogs. However, the circulating protein- 
bound iodine and the I** uptake remained elevated in these thyrotoxic ani- 
mals after the sympathetic blockade. It was concluded that the sympathico- 
adrenal hormones, predominantly 1-norepinephrine, are the mediators of 
the physiologic response to hyperthyroidism, being augmented in their action 
by thyroxin. 

Recently Canary et al.*° have shown that reserpine will produce marked 
symptomatic and objective improvement in hyperthyroidism without sig- 
nificant change in circulating protein-bound iodine or I*** uptake values. 
In effect, certain patients were converted from a hyperkinetic state to an 
apathetic state while the biochemical abnormalities persisted. They suggest 
that the reserpine effect may result from sympathetic blockade by selective 
action on certain sympathetic centers in the diencephalon. 

It has been shown repeatedly by various workers ** ** * that in animals 
made thyrotoxic by thyroxin-feeding there are hypertrophy and increased 
hormone content of the adrenal cortex, followed shortly by atrophy of this 
gland and even necrosis of the zona fasciculata. This has been attributed 
to increased ACTH production by the toxic animal. Rats from which the 
adrenals have been removed fail to show increase in oxygen consumption 
when fed thyroxin. Replacement of adrenal cortical extract in such ani- 
mals is followed by the expected increase in oxygen utilization. One group 
of investigators ** have suggested that this alteration of response in oxygen 
consumption entails a disturbance of “calorigenesis” in which adrenal corti- 
cal hormones are concerned. 

The above studies perhaps offer a clue to the mechanism of development 
of apathy in some hyperthyroid patients. In reviewing these reports we 
have been struck by the concept of diencephalic-sympathetico-adrenocortical 
exhaustion or failure producing absence of the alarm or adaptation response 
in these patients. Lack of sympathetic response at some level seems to be 
the. hest grounded possibility at the present time. In those who manifest 
profound apathy, it may even be that there is an individual metabolic de- 
rangement that causes a reversal of the usual cerebral stimulatory effect of 
hyperthyroid disease. 


SUMMARY 


The literature with reference to apathetic thyroidism has been reviewed, 
and four cases of this type of hyperthyroidism have been presented. The 
importance of an awareness of the apathetic variety of hyperthyroidism and 
its relationship to masking of the diagnosis is again emphasized. A possible 
mechanism of production of the apathetic disease is suggested. 
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SUMMARIO IN INTERLINGUA 


In 1931/1932, Lahey signalava le existentia de un varietate atypic de hyper- 
thyroidismo, characterisate per apathia plus tosto que per hyperactivitate. Pauco 
se trova scribite relative a iste varietate del morbo in le manuales o le recente littera- 
tura medical. Un revista del litteratura relative a hyperthyroidismo revela que varie 
formas incomplete e atypic del morbo ha essite describite depost 1862. Le termino 
hyperthyroidismo “mascate” esseva usate frequentemente in describir certes de iste 
typos clinic. Le patientes qui se presenta le plus frequentemente con le morbo in 
forma “mascate” es individuos de etates plus tosto avantiate con prominente symp- 
tomas cardiovascular o gastrointestinal. Secundo le description de Lahey e—subse- 
quentemente—de altere autores, le patiente de hyperthyroidismo apathic es charac- 
terisate per su manco de energia, su facie sin expression, le siccitate de su pelle, un 
pulso relentate, un plus quiete corde, e morte in coma o stupor. 

Es presentate quatro casos de hyperthyroidismo apathic. Caso 1 es illo de un 
femina de 51 annos de etate qui se presentava con le tableau clinic de un crise de 
thyroidismo apathic. Illa exhibiva stupor, dishydratation, emaciation, hypotonia mus- 
cular, febre, tachycardia, e constatationes laboratorial compatibile con marcate grados 
de thyrotoxicosis. Caso 2 es illo de un femina de 25 annos de etate qui manteneva 
un persistente apathia, manco de energia, e somnolentia in le presentia del disvelop- 
pamento del altere signos de thyrotoxicosis, i.e. struma, exophthalmia, tachycardia, 
e le usual anormalitates biochimic. Caso 3 representa le forma classic de hyperthy- 
roidismo mascate con fibrillation. Iste homine de 58 annos de etate se presentava 
con signos de morbo cardiac e marcate grados de lethargia sed nulle struma. [lle 
exhibiva le aspectos laboratorial characteristic de hyperthyroidismo e respondeva 
al therapia con radio-iodo. Caso 4 es illo de un homine de 43 annos de etate qui 
presentava un typo intermediari de hyperthyroidismo, con leve grados de apathia e 
absentia de hyperactivitate. 

Tal patientes apathic presenta un problema in le diagnose. Le apathia mesme 
ha un effecto mascante, e si illo es combinate con altere elementos atypic de hyper- 
thyroidismo le problema deveni ancora plus grave. Le mechanismo del responsa 
apathic—per contrasto con le usual responsa hypercinetic—remane sin explication. 
Studios con blocage sympathic in animales thyrotoxic, le responsa de patientes hyper- 
thyroide al administration de reserpina, e altere studios pare indicar que un imperfecte 
responsa sympathic a un nivello o un altere es possibilemente responsabile pro iste 
tableau clinic. 
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PERIPHERAL NEUROPATHY IN MYXEDEMA * 


By Lamar E. Crevasse, M.D.,7 and R. Bruce Locug, M.D., F.A.C.P., 
Atlanta, Georgia 


Despite the fact that myxedema is a time-worn subject, it is so insidious 
and protean in its manifestations that even today the average duration of 
symptoms prior to recognition is 4.8 years.‘ A frequent but poorly appre- 
ciated manifestation is that of myxedematous peripheral neuropathy. This 
complication has been commented upon infrequently and vaguely in the 
past.” ** In our recent clinical experience with more than 250 patients 
treated with radioactive iodine to induce myxedema for its beneficial effects 
on cardiovascular diseases,” we have been impressed by the high incidence of 
distressing symptoms related to peripheral neuropathy. To determine its 
frequency and nature in the spontaneous state, we reviewed the records of 
65 patients with idiopathic myxedema. 

Symptoms related to peripheral neuropathy are quite common, and 31 
of 65 patients had severe burning or lancinating extremity pains and/or 
troublesome paresthesias related to myxedema. These resolved on adequate 
therapy. These symptoms may be the earliest or presenting manifestation 
of myxedema. It was the presenting and dominant manifestation in the 
following three patients. 


CasE Reports 
Case 1. Chief complaint: “Pain in both legs.” 


Approximately five years prior to admission this 39 year old white female had 
developed weakness, fatigue, anorexia and severe menorrhagia. Her basal metabolic 
rate was quite low, and she responded dramatically to thyroid therapy. She re- 
mained asymptomatic until two years prior to admission, when menstrual irregularity, 
fatigue and weakness returned coincidental with discontinuing her thyroid medication. 
Shortly thereafter she noticed extremely severe pains in the lower extremities, par- 
ticularly when standing. The pain was aggravated by walking, becoming more severe 
and lancinating. It allowed her to walk only 10 to 15 feet at a time. Associated 
with these pains were moderately severe numbness and tingling of the legs. There 
‘were no other complaints referable to myxedema. The blood pressure was 130/80 
mm. of Hg. The thyroid was moderately enlarged. The heart and lungs were nor- 
mal. The hair, skin and tongue were within normal limits. The peripheral pulses 
were all palpable, adequate and equal on the two sides. The neurologic examination 
revealed only a generalized decrease in reflexes, with the ankle jerks needing rein- 
forcement in order to elicit them. The reflexes demonstrated the classic delay in 
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contraction and relaxation. The Romberg, light touch, position and vibratory senses 
appeared normal. The basal metabolic rate was minus 13; cholesterol, 204 mg.; 
protein-bound iodine, 2.1 wg.% (normal range, 3 to 9 wg.%). On 1 grain of thyroid 
daily there was a dramatic improvement in symptoms, and in six weeks the patient’s 
paresthesias and shooting leg pains gradually cleared and her sense of well-being 
returned. She has remained asymptomatic on thyroid therapy. 


Comment: Because of the character of the extremity pains and relation- 
ship to activity, the initial impression was that of arterial insufficiency of 
the lower extremities. The past history, classic reflexes,° lowered basal 
metabolic rate and protein-bound iodine, with clear-cut responses to thyroid, 
were consistent with myxedema. We have repeatedly seen severe lancinating 
pains and paresthesias as the predominant or presenting manifestation of 
myxedema. In patients we have followed after ablation of the thyroid with 
radioactive iodine, these symptoms of severe paresthesias and extremity 
pains are occasionally the earliest ones, preceding overt myxedema by weeks. 
It soon became apparent that early institution of thyroid therapy with the 
onset of paresthesias resolved them and prevented the subsequent develop- 
ment of myxedema in this group of patients treated with radioactive iodine. 


Case 2. Chief complaint: “Can’t walk.” 


This 58 year old white female gave a four-year history of remitting episodes of 
inability to walk and to use her legs properly. This difficulty had begun some four 
years before and had been preceded by a “nervous breakdown.” The patient had 
had numerous episodes of “nervous breakdown” since, and with each episode her 
gait disturbance progressed rapidly. This difficulty was characterized by a pro- 
gressive weakness of the legs, with severe lancinating pains in the posterior aspects 
of both thighs and calves, occurring primarily at night. She also had cramping 
pain in the lower extremities, numbness and tingling, a feeling of coldness, and “feet 
being asleep all the time.” Associated with these symptoms was a decrease in her 
mental acuity, progressive hoarseness of the voice, cold intolerance and slight short- 
ness of breath. There had been a 21-pound weight loss in the last two years. Her 
gait difficulty has increased until she is almost completely disabled and unable to 
walk. She has noticed easy fatigability, slight cold intolerance and thickness of 
speech. There were no skin or hair changes. Bowel habits were regular. The 
blood pressure was 140/80 mm. of Hg. The patient’s voice was hoarse and her 
face puffy. The neurologic findings were meager. All of her reflexes were dimin- 
ished but equal, with delay in contraction and relaxation. There were no sensory 
changes except impaired vibration sense in the legs to the iliac crest bilaterally, 
and slight difficulty with rapid codrdinated movements of the extremities. The 
gait was slow and hesitant, and the patient was unable to take long steps. The initial 
impressions were hysteria, myasthenia gravis, multiple sclerosis or spinal cord tumor. 
The protein-bound iodine was 2 and 1.8 yg.% on separate determinations. Cho- 
lesterol and basal metabolic rate were not done. Lumbar puncture was normal except 
for a slightly elevated spinal fluid protein of 67 mg.%. Reévaluation of the patient 
revealed features of myxedema, and this was substantiated by the persistently low 
protein-bound iodine. She was started on thyroid, gr. 4%, which was rapidly in- 
creased over the next two weeks to 1354 gr. There was a striking improvement in 
muscle strength and codrdination in the lower extremities, and her gait improved 
remarkably. There were no subsequent paresthesias, and the pains in the extremities 
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subsided. Over the next two months her gait and neurologic status returned to 
normal. She was subsequently re-admitted to the hospital on two occasions for a 
questionable lumbar disc between L4 and L5, which subsided on traction, and again 
because of nervousness and diarrhea, probably related to an overdose of thyroid medi- 
cation. Her difficulty with gait, paresthesias, and sharp and dull aching pains in the 
calves completely resolved on thyroid therapy. 


Comment: This patient presented with a bizarre neurologic picture super- 
ficially resembling multiple sclerosis, myasthenia gravis or spinal cord tumor. 
She remained a problem in neurologic diagnosis until the diagnosis of 
myxedema was entertained and substantiated by the protein-bound iodine 
and dramatic response to therapy. Leg weakness and lancinating pains with 
paresthesias were the dominant features of this illness, and again, only when 
myxedema was specifically considered did the diagnosis and other features 
become obvious. 


Case 3. Chief complaint: “Arms and legs feel dead.” 


For the last 15 years this 66 year old white male had had moderate hoarseness 
which had increased considerably in the last several years. He had had severe numb- 
ness and tingling of his arms and legs for the last eight years, characterized by 
absence of sensation in the arms and legs in that when he pinched himself it “feels 
as if it is dead.” Concomitant with this, he had experienced severe shooting pains 
in the arms and legs lasting several seconds, occurring primarily at rest. He had 
also noted fairly severe pains in the joints and had been treated for arthritis for the 
last eight years. His codrdination was poor. When standing, he staggered from 
side to side, felt dizzy in the head, and “everything seems to turn black.” His hearing 
was considerably impaired and his skin was dry, but there was no cold intolerance 
or bowel dysfunction. He had been moderately anemic in the past and had received 
repeated liver injections for pernicious anemia, without benefit. The blood pressure 
was 180/90 mm. of Hg in the right arm lying, and 160/80 mm. of Hg standing. He 
had the classic appearance of myxedema. Macroglossia and periorbital edema were 
present. Over both carotids in the neck were palpable thrills and continuous mur- 
murs bilaterally. The skin was coarse and dry. Neurologic examination revealed a 
slow-talking white male with an obvious decrease in mental acuity. The deep tendon 
reflexes were diminished but equal bilaterally, and there was the classic delay in 
contraction and relaxation. 

The sensory modalities were remarkably preserved. Position and vibratory sense 
were intact. Pain, temperature and light touch were only slightly diminished in all 
four extremities, and this was more marked toward the periphery. Deep pressure 
on the Achilles tendon produced very little pain. The Romberg was equivocal and 
the gait unsteady. The pertinent laboratory data revealed protein-bound iodine to be 
1.8 pg.%; cholesterol, 382; basal metabolic rate, minus 3; hemoglobin, 10.1 gm.%; 
spinal fluid protein, 94 mg.%. The patient’s symptoms completely subsided over a 
six-week period on thyroid therapy alone. 


Comment: This patient presented no problem in diagnosis, as he had 
the classic findings of myxedema. The dominating features of his illness 
were related to peripheral neuropathy. The dizziness and “blacking out” 
were related to postural ischemia to the brain from a low cardiac output ' 
and carotid artery insufficiency, manifested by continuous murmurs over the 
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carotid bulb.* Elevated spinal fluid proteins are not uncommon,’ and range 
from normal to 500 mg.% in uncomplicated myxedema in the large group 
that we have surveyed. Because of anemia, pallor and neuropathy, myxe- 
dema is frequently confused with pernicious anemia. 


Discussion 


In myxedema there are diminished cerebral blood flow and cardiac out- 
put, and glucose utilization by the nervous system is altered.*. This pro- 
found alteration in metabolism is directly reflected in the nervous tissues, 
whose oxygen and glucose utilization and requirement are quite high. Con- 
sequently, the incidence of nervous system manifestations is exceedingly 
high. Lethargy, diminution of mental acuity and emotional disturbances *° * 
are well recognized features of myxedema. 

In patients with radioactive iodine-induced myxedema, we have investi- 
gated severe radicular type of pains in the upper and lower extremities by 
myelograms for herniated intervertebral discs, with negative findings. The 
character and distribution of the lancinating pains closely simulate pain of 
nerve root compression. Peripheral neuropathy, manifested by severe 
paresthesias and/or lancinating extremity pains, occurred in 47% of 65 
patients with primary myxedema. It was the presenting complaint in three 
of this group. Histologic examination of a peripheral nerve in a patient 
with symptomatic myxedematous neuropathy has revealed swelling and 
degeneration of the myelin.‘ 

There is a specific action of the thyroid hormone at the myoneural junc- 
tion, and this may account for the typical delayed reflexes and some of the 
neuromuscular weakness.’*** Symptoms related to peripheral neuropathy 
are reversible, regardless of the duration of the illness, and will resolve on 
adequate thyroid replacement alone. The motor and sensory symptoms are 
accompanied by a paucity of neurologic findings, and the patients are occa- 
sionally thought to be hysterical. 


SUMMARY 


Peripheral neuropathy manifested by severe lancinating extremity 
pains and/or paresthesias occurred in 47% of 65 patients with spontaneous 
myxedema. It was the presenting and dominant complaint in three pa- 
tients. The neuropathy may be the initial manifestation preceding the more 
overt symptoms of myxedema. Because of anemia, pallor and neuropathy, 
myxedema is frequently confused with pernicious anemia. The motor and 
sensory symptoms are out of proportion to neurologic findings, and may be 
confused with a primary degenerative disease of the central nervous system, 
nerve root compression or hysteria. The neuropathy is completely re- 
versible by adequate thyroid replacement alone. 
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SUMMARIO IN INTERLINGUA 


Neuropathia peripheric es un frequente sed imperfectemente appreciate mani- 
festation de myxedema. Nostre recente experientia clinic con plus que 250 patientes 
con ablation del corpore thyroide per iodo radioactive provideva un opportunitate 
extraordinari de observar le manifestationes bizarre de myxedema in su disvelop- 
pamento initial. Nos esseva impressionate per le alte incidentia de symptomas 
depresse que es relationate a neuropathia peripheric. Pro determinar le frequentia 
e le natura de ille symptomas in le stato spontanee, le dossiers de 65 patientes con 
idiopathic myxedema primari esseva studiate. Symptomas clarmente relationate a 
neuropathia peripheric occurreva in 31 casos (47 pro cento) e consisteva de dolores 
ardente o lancinante in le extremitates e/o disturbante paresthesias associate con 
debilitate del bracios e gambas. Iste symptomas occurre frequentemente como le 
prime manifestationes de myxedema e precede alora le symptomas aperte per sep- 
timanas. Illos esseva le manifestationes initial e dominante de myxedema al tempore 
del prime consultation medical in tres del casos. Le diagnose es facilemente confundite 
con un morbo degeneratori primari in le systema neuromuscular, con compression 
de radices nerval, o con neuropathia peripheric de un altere etiologia. Le symptomas 
motori e sensori es foras de proportion con le magre constatationes neurologic, e in 
certe casos le conclusion es considerate que le patiente es hysteric. A causa del 
combination de anemia con neuropathia, le condition es confundite a vices con anemia 
perniciose. Le neuropathia es completemente reversibile per nihil plus que un 
adequate reimplaciamento de thyroide. 
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DRUG THERAPY OF CEREBELLAR ATAXIA AND 
DISORDERS OF THE BASAL GANGLIA, BASED 
ON CEREBELLAR-STRIATAL ANTAGONISM * 


By HERMAN Kasat, M.D., Ph.D., Providence, Rhode Island 


In an earlier paper * it was reported that patients with cerebellar ataxia 
and intention tremor show deficiency of voluntary isometric (holding) con- 
traction of the skeletal muscles, whereas voluntary isotonic (active motion) 
contraction is relatively unaffected. Testing against manual resistance re- 
veals greater power and endurance in isotonic contraction than in isometric 
contraction of the same muscle or muscle group. This discrepancy between 
isometric and isotonic function in voluntary movement is greater the more 
severe the cerebellar asynergia. In unilateral cerebellar involvement, the 
predominance of isotonic over isometric contraction is found only on the 
side showing cerebellar signs. While all muscle groups in parts of the body 
affected by cerebellar asynergia show isotonic predominance, some muscles 
are more involved than others, with characteristic imbalances of antagonistic 
muscles. Thus, for example, toe flexors, peroneals and hamstrings muscles 
in the lower extremities, and shoulder adductors and triceps in the upper 
extremities, are found routinely to have greater paresis and less isometric 
contraction than do their antagonistic muscles. 

The preponderance of isotonic over isometric function in patients with 
cerebellar lesions appears to be of fundamental importance in the mechanism 
of cerebellar incodrdination.* Instead of precise isometric contraction and 
co-contraction, the cerebellar isotonic predominance apparently contributes 
to rebound. Similarly, isotonic predominance appears to be a factor in 
dysmetria, intention tremor and ataxia. The more marked the cerebellar 
signs, the greater the isotonic predominance. Deficiency of voluntary iso- 
metric function may also be related to the increased fatigability and hypo- 
tonia characteristic of cerebellar asynergia. Based on these clinical observa- 
tions, a hypothesis was proposed that one of the primary functions of the 
cerebellum is to facilitate voluntary isometric contraction of the muscles.’ 

Observations on patients with lesions of the basal ganglia reveal the 
opposite type of imbalance of isotonic and isometric function from cerebellar 
asynergia. In diseases of the basal ganglia, isometric predominance is 
found routinely, with deficiency of power and endurance of isotonic function, 
and with isometric function in the same muscle or muscle group relatively 
unaffected. Isometric predominance is found to be characteristic of dif- 
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ferent syndromes with pathology of the basal ganglia, including Parkinson’s 
syndrome, athetosis and chorea. Thus lesions of different areas of the basal 
ganglia, presumably neostriatum as well as paleostriatum, have in common 
the resulting deficiency of voluntary isotonic contraction of the muscles, 
despite marked differences in involuntary movements and rigidity. From 
these observations, it is assumed that one of the fundamental functions of 
the basal ganglia is facilitation of voluntary isotonic contraction of the 
muscles.* 

Since the cerebellum appears to facilitate voluntary isometric function, 
whereas the basal ganglia seem to facilitate voluntary isotonic function, one 
may theorize that an antagonism exists between these two great motor 
regulatory centers in the brain. While voluntary motion is initiated at the 
motor cortex, an equilibrium between the antagonistic functions of the cere- 
bellum and the basal ganglia apparently leads to skilled codrdinated volitional 
movement. According to this theory, abnormality of movement resulting 
from lesions of the cerebellum or basal ganglia is, to some extent, the result 
of a breakdown of the normal equilibrium between these two antagonistic 
centers. 

Bing’ also noted antagonism between the cerebellum and the corpus 
striatum from the opposing clinical effects of lesions of the two centers. He 
contrasts the megalographia of cerebellar disease with the micrographia of 
Parkinson’s syndrome. In unilateral disease, the cerebellar patient under- 
estimates weight in the affected hand, while the Parkinson’s case over- 
estimates weight on the affected side. With eyes closed and arms stretched 
forward horizontally, the arms move upward and outward involuntarily in 
cerebellar disease, in contrast to the involuntary downward and inward 
movement of the arms in Parkinson’s syndrome. 

According to the theory of cerebellar-striatal antagonism, lesions of the 
cerebellum disturb the equilibrium between the two centers and allow the 
basal ganglia to function relatively unchecked. This results in isotonic 
predominance in patients with cerebellar asynergia. Depression of the 
basal ganglia should decrease voluntary isotonic function and help to restore 
the equilibrium with the cerebellum by reducing isotonic predominance. If 
the theory is correct, therefore, one could predict that depression of the basal 
ganglia should improve cerebellar asynergia, by decreasing voluntary isotonic 
contraction and improving voluntary isometric contraction of the muscles. 

Fortunately, it is now possible to produce reversible depression of the 
basal ganglia by means of drugs. It is well known that tranquilizing drugs 
such as reserpine and chlorpromazine, when given in large doses, produce a 
reversible pseudoparkinsonism by pharmacologic depression of the basal 
ganglia. A new tranquilizing drug, thiopropazate hydrochloride (Dartal), 
produces pseudoparkinsonism in relatively small dosage. 

To test the theory of cerebellar-striatal antagonism, the effects of thio- 
propazate were studied on patients with cerebellar asynergia. Preliminary 
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observations have been made on the effects of thiopropazate on cerebellar 
ataxia and intention tremor in 24 patients over a period of 10 months. 
Eighteen patients had cerebellar asynergia from multiple sclerosis, three had 
cerebellar arteriosclerosis, one had cerebellar signs from a cerebrovascular 
accident, one had cerebellar ataxia and intention tremor following surgical 
excision of an acoustic neurinoma, and one had slowly progressive cerebellar 
ataxia of the Marie type. Thiopropazate resulted in significant improve- 
ment in the cerebellar ataxia and intention tremor in 21 of the 24 patients; 
two showed no benefit, and one patient was worse on the drug. Improve- 
ment in isometric contraction and decreased isotonic contraction were ob- 
served routinely. In most cases, signs of pseudoparkinsonism were absent 
or minimal, but in some patients spontaneous resting tremor required re- 
duction in dosage. It appears likely that the depression of the basal ganglia 
by thiopropazate, rather than the tranquilizing action of the drug, is re- 
sponsible for the beneficial effects on cerebellar asynergia. 

Since effective drug therapy for cerebellar ataxia has not been available 
previously, these results are of considerable therapeutic interest. Further- 
more, these observations lend support to the theory of cerebellar-striatal 
antagonism. 

As a further test of this theory, it then seemed logical to attempt to 
depress the cerebellum pharmacologically in patients with disease of the basal 
ganglia. Patients with disease of the basal ganglia show isometric pre- 
dominance, with poor isotonic function. Depression of the cerebellum 
should aid in restoring equilibrium with the damaged basal ganglia, decreas- 
ing isometric function and improving isotonic function, which should be of 
therapeutic value in improving voluntary motor function. 

The toxic effects of mild overdosage of sodium diphenylhydantoin 
(Dilantin) include ataxia, tremor, nystagmus and slurring speech.* Since 
these are all cerebellar signs, it seemed reasonable to assume that, in addition 
to its well known anticonvulsive action, diphenylhydantoin also depresses 
cerebellar function. 

Diphenylhydantoin was given to 14 patients with disease of the basal 
ganglia for preliminary observations of its action on isotonic and isometric 
contraction of the muscles, and of its therapeutic effect. This investigation 
has been carried out for a period of six months. Seven patients had Parkin- 
son’s syndrome, six had athetosis, and one had chorea. As predicted, ad- 
ministration of this drug resulted in improved isotonic contraction and 
diminished isometric contraction. Definite improvement in voluntary mo- 
tion and performance accompanied the reversal of isometric predominance, 
and the drug was of significant benefit in all cases studied. Rigidity was 
decreased in Parkinson’s syndrome by diphenylhydantoin. Cerebellar signs 
were absent except in one case. 

Preliminary clinical evidence has thus been obtained which supports the 
theory of cerebellar-striatal antagonism. Pharmacologic depression of the 
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basal ganglia is of benefit in cerebellar asynergia and is associated with 
improved isometric contraction and decreased isotonic contraction of the 
muscles. Patients with disorders of the basal ganglia benefit from admin- 
istration of a drug which presumably depresses the cerebellum, associated 
with improved isotonic contraction and decreased isometric contraction of 
the muscles. 

These preliminary studies are of great interest. If confirmed by further 
research, it is evident that our understanding of the physiology of the major 
motor centers in the brain will be advanced by recognition of the inter- 
relationship of the basal ganglia and the cerebellum, and their antagonistic 
influence on isometric and isotonic contraction of the muscles. One may 
also hope that more effective drugs, eliminating undesirable side-effects, may 
be found to act specifically on the basal ganglia and the cerebellum. Since 
drug therapy for cerebellar ataxia has not previously been available, and 
drug treatment for athetosis far from satisfactory, the preliminary results 
reported in this paper are encouraging. Furthermore, effective therapy for 
Parkinson’s syndrome, presumably by pharmacologic depression of the cere- 
bellum, may lead to further advances in treatment of this disease, and per- 
haps to a better understanding of the mechanism of action of anti-Parkinson 
drugs. 

More detailed observations on the therapeutic effects of thiopropazate on 
patients with cerebellar asynergia and of diphenylhydantoin on patients with 
disorders of the basal ganglia follow. 


THE EFFECTS OF THIOPROPAZATE ON CEREBELLAR ATAXIA AND 
INTENTION TREMOR 


Thiopropazate appears to have a specific effect in reducing cerebellar 
ataxia and intention tremor through improvement in isometric contraction 
and diminished isotonic contraction of the muscles. This effect is probably 
related to depression of the basal ganglia by the drug, although signs of 
pseudoparkinsonism may be absent or minimal. Improvement in cerebellar 
asynergia appears promptly after administration of the drug; the effect is 
symptomatic, since discontinuance of the drug is accompanied by return of 
the cerebellar incodrdination. The beneficial effect persists with continued 
administration of the drug, and tolerance to the drug has not been observed 
from relatively prolonged administration. Thiopropazate has no effect on 
the spasticity or paresis from corticospinal lesions or on diminished sensa- 
tion in patients with multiple sclerosis, despite prompt and gratifying im- 
provement in the cerebellar asynergia in these cases. A number of the 
patients studied had previously been given other tranquilizing drugs, such 
as chlorpromazine and meprobamate in the usual dosage, without any ob- 
servable effect on the cerebellar asynergia, but with improvement in emo- 
tional stability; it therefore appears unlikely that the tranquilizing effect of 
thiopropazate is a major factor in the action of the drug on cerebellar ataxia. 
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In performance of routine activities, no muscular weakness, increased fa- 
tigability or slowing of voluntary motion was noted. 

Three elderly patients with mild cerebellar ataxia from cerebellar arterio- 
sclerosis, which had been present for a period of years, showed disappearance 
of the ataxia on thiopropazate, 15 mg. per day, without aceompanying signs 
of pseudoparkinsonism or other effects. These patients were ambulatory 
without support, but were insecure, had had occasional falls, showed poor 
balance on one foot and mild staggering gait. They had intention tremor 
on the heel-to-knee test, and showed weaker isometric than isotonic function 
of the muscles. Administration of the drug was followed by disappearance 
of all cerebellar signs, as well as improvement in isometric function of the 
muscles. The drug has been continued for a number of months without 
any signs of ataxia. Another elderly patient with cerebellar ataxia and 
tremor on the left side following a cerebrovascular accident showed moderate 
improvement in codrdination and better isometric function on thiopropazate, 
15 mg. per day, accompanied by mild pseudoparkinson tremor of the left 
hand. 

The patient with Marie’s cerebellar ataxia was a middle aged woman 
with moderately severe cerebellar ataxia, gradually progressive over a 12- 
year period. The ataxia improved markedly on thiopropazate, 80 mg. per 
day, with improved isometric function and diminished isotonic function, 
but micrographia and mild drowsiness were noted. The drowsiness im- 
proved with addition of Dexedrine. However, after a month on thio- 
propazate the patient suffered from depression; the drug was discontinued, 
with prompt recovery from the depression but recurrence of the ataxia to 
the previous level. 

The patient with cerebellar ataxia and tremor following excision of a 
large acoustic neurinoma showed marked pseudoparkinsonism on a dosage 
of thiopropazate of 15 mg. per day, with catatonia, parkinsonian resting 
tremor and rigidity. After reduction of dosage of the drug to 5 mg. per 
day, signs of pseudoparkinsonism were absent, but gratifying improvement 
in cerebellar asynergia was observed. This young woman had been unable 
to stand or walk with assistance or to feed herself for six months because of 
severe cerebellar asynergia, but the improvement in codrdination on thio- 
propazate greatly accelerated response to a rehabilitation program, so that 
in a few weeks she was able to walk independently with a cane and to feed 
herself. 

The beneficial effect of thiopropazate on cerebellar incodrdination in 
patients with multiple sclerosis was similar to the effect of the drug in pa- 
tients with other conditions involving the cerebellum. This effect was evi- 
dently symptomatic, specifically on the cerebellar asynergia, so that remission 
of multiple sclerosis as an explanation for the improvement could be ruled 


‘out. Of the 18 patients with multiple sclerosis studied, seven showed 


marked improvement in cerebellar ataxia and tremor on thiopropazate, six 
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showed moderate improvement in codrdination, two showed slight improve- 
ment, two were not benefited, and one became worse. 

The patient who was worse on thiopropazate had very severe generalized 
cerebellar asynergia and was completely helpless. The drug, in a dosage 
of 15 mg. per day, produced gross generalized pseudoparkinson resting 
tremor, and the patient did not show any beneficial effect on a reduced 
dosage of the drug. Another completely disabled patient with multiple 
sclerosis, with extremely severe intention tremor of both upper extremities, 
could tolerate a dosage of thiopropazate of only 6 mg. per day, since a larger 
dosage resulted in gross resting pseudoparkinson tremor. On this small 
dosage, isometric contraction was improved but the slight improvement in 
the severe cerebellar tremor was of no practical benefit. 

In another patient with multiple sclerosis, with complete paralysis of the 
trunk and lower extremities and severe cerebellar tremor of the upper 
extremities, worse on the left, there was significant improvement of co- 
ordination of the right arm on a dosage of thiopropazate of 6 mg. per day, 
thus making it possible for the patient to feed herself for the first time in 
several years. The cerebellar tremor in the left arm did not benefit, and 
increasing the dose of the drug resulted in gross resting pseudoparkinson 
tremor bilaterally, greater on the left. This patient is considered to have 
shown moderate benefit from the drug. 

In another case of multiple sclerosis with moderate improvement from 
thiopropazate, the patient still has cerebellar ataxia of both lower extremities 
and intention tremor of the left arm, but the drug has resulted in improve- 
ment in the ataxia sufficient to eliminate the need for a cane. The left arm 
is now of practical use because of considerably diminished tremor, whereas 
previous to administration of the drug, the severe tremor prevented any use 
‘of the arm. In this patient, increasing the dosage of the drug to 30 mg. 
per day resulted in gross resting pseudoparkinson tremor of the left arm 
and leg; the resting tremor disappeared when thiopropazate was reduced 
to 20 mg. per day. 

One of the multiple sclerosis patients who improved markedly on thio- 
propazate was a young man, helpless in a wheelchair, unable to feed himself, 
who had been in this condition for five years in a state hospital. He had 
severe cerebellar ataxia and intention tremor involving all four extremities. 
On thiopropazate, 20 mg. per day, he showed marked decrease in cerebellar 
signs, improvement in isometric contraction and diminished isotonic func- 
tion. He was able to feed himself, to write letters, and to walk independently 
with a cane. There have been no signs of pseudoparkinsonism or toxic 
effects of the drug. 

A multiple sclerosis patient, with moderate cerebellar intention tremor 
of one year’s duration in the right upper extremity, noted after two days of 
thiopropazate administration that she was able, for the first time, to handle 
a cup of coffee with this hand without spilling it, to put on her lipstick with 
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her right hand, and to write a letter. Intention tremor on the finger-to- 
nose test disappeared, isometric function improved, but no signs of pseudo- 
parkinsonism could be detected. The improvement in cerebellar asynergia 
has persisted with continued administration of thiopropazate for several 
months, and the patient has been able to use the right hand in her regular 
occupation of making custom jewelry. 

Another multiple sclerosis patient had marked ataxia, which has dis- 
appeared almost entirely on a dosage of thiopropazate of 50 mg. per day. 
The drug has been administered continuously for eight months, with excel- 
lent control of the cerebellar ataxia. Mild drowsiness has been eliminated 
by taking dexedrine. Reduction of dosage resulted in moderate ataxia, and 
rebound and diminished isometric function, and restoration to the effective 
dose of the drug eliminated the cerebellar signs and improved isometric 
function. A higher dosage caused a blank facial expression, dulling of 
affect, lack of drive and poor attention span, but these toxic signs were 
eliminated by reduction of dosage. 


Tue Errects oF DIPHENYLHYDANTOIN ON DISORDERS 
OF THE BASAL GANGLIA 


Diphenylhydantoin acts, in surprisingly small dosage, to increase isotonic 
contraction and decrease isometric contraction of the muscles in patients 
with disorders of the basal ganglia. In most of the cases studied, 32 mg. 
per day of diphenylhydantoin had a demonstrable effect in improving isotonic 
function. In larger dosage, the increase in isotonic contraction and the 
decrease in isometric contraction were more marked, and were accompanied 
by significant improvement in voluntary motion and codrdination. No 
cerebellar signs or other toxic effects accompanied these changes in vol- 
untary motion. Cerebellar ataxia occurred in one case of Parkinson’s syn- 
drome on a dosage of diphenylhydantoin of 300 mg. per day, and was 
eliminated by reduction of dosage of the drug. Diphenylhydantoin was 
equally effective in reversing isometric predominance and improving volun- 
tary motion in the different disorders of the basal ganglia studied, including 
Parkinson’s syndrome, athetosis and chorea. 

It appears likely that the effects observed on isotonic and isometric func- 
tion and the improvement in voluntary motion in disorders of the basal 
ganglia are related to the action of diphenylhydantoin in depressing the 
cerebellum. Although no cerebellar signs were associated with these thera- 
peutic effects at the dosage of diphenylhydantoin administered, the increase 
in isotonic function and decrease in’ isometric function could be expected 
from cerebellar depression but not from the anticonvulsant action of the 
drug. Since larger doses of diphenylhydantoin do produce cerebellar inco- 
ordination, less marked cerebellar depression by the drug is apparently 
capable of helping to restore equilibrium with the damaged basal ganglia. 

The therapeutic effect of diphenylhydantoin in disorders of thé basal 
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ganglia appears promptly after administration of the drug, persists with 
continued drug administration without apparent tolerance to the drug, and 
disappears when the drug is discontinued. 

A. Parkinson's Syndrome: The effects of diphenylhydantoin have been 
investigated in seven cases of Parkinson’s syndrome. Two patients dated 
the onset to a head injury, but in the other cases the onset was insidious. 
Three patients had generalized involvement with cogwheel rigidity, spon- 
taneous pill-rolling tremor and blank facial expression. In three other 
cases, the involvement was limited to one side of the body or one extremity. 
One patient, who had had a severe head injury one and one-half years 
previously, showed no rigidity or spontaneous tremor but had slowing of 
all movements, loss of associated movements and a blank facial expression. 
In all of these cases, isotonic function was poor and isometric function 
relatively unaffected. 

The three patients with generalized involvement still showed rigidity, 
tremor and poor isotonic function, although they were taking the maximal 
tolerable dose of anti-Parkinson drugs; two were on Artane and one was 
on Kemadrin. These drugs were continued in the same dosage, and di- 
phenylhydantoin was added in a dose of 65 mg. per day. Isotonic function 
was significantly improved and isometric function decreased following the 
addition of diphenylhydantoin. Rigidity disappeared in one case, and was 
reduced considerably in the other two cases. Pill-rolling tremor was mod- 
erately reduced in one case and unaffected in the other two cases. More 
facial expression, and definite improvement in ambulation and in use of the 
upper extremities were noted from addition of diphenylhydantoin. There 
were no toxic effects or cerebellar signs from this drug. Speed and range 
of movement, individual finger motions and free ankle motions were ob- 
served to improve from diphenylhydantoin administration. 

The other four cases with Parkinson’s syndrome were treated with di- 
phenylhydantoin alone, and had not previously taken any anti-Parkinson 
drugs. Dosage of diphenylhydantoin was 65 mg. to 130 mg. per day. In 
every case, prompt and significant improvement in isotonic contraction of 
the muscles resulted from administration of the drug. Rigidity disappeared 
in one case and was greatly reduced in others. Tremor was moderately 
improved. Voluntary motion of the affected extremities was improved sig- 
nificantly in all four cases. No toxic effects or cerebellar signs were noted. 

B. Athetosis: The effects of diphenylhydantoin have been studied in six 
cases of athetosis. One child and three adults had congenital athetosis in- 
volving all muscle groups. One patient, a 43 year old woman, had right 
hemiathetosis from a cerebrovascular accident seven years before. The 
other patient, a young man, had progressive generalized athetosis with onset 
10 years before, which was apparently heredofamilial in origin. All of these 
patients had characteristic athetoid movements and were severely disabled, 
except the patient with unilateral athetosis, who had moderate disability. 
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. They all showed the characteristic poor isotonic contraction of the muscles, 
with isometric contraction relatively unaffected. 

Dosage of diphenylhydantoin varied from 65 mg. to 300 mg. per day, 
without toxic effects or cerebellar signs. Definite improvement of isotonic 
contraction of the muscles resulted in every case from administration of the 
drug. This was associated with improvement in voluntary motion, co- 
ordination and performance in use of upper and lower extremities, facial 
expression and speech. Muscle groups which were under some degree of 
voluntary control showed significant improvement, while muscle groups 
which could not be contracted voluntarily showed little or no response. 
Spontaneous involuntary athetoid movement was not benefited, but athetoid 
irradiation in volitional movement was definitely decreased. Rigidity, when 
present, showed some relaxation. Used as an adjunct in neuromuscular 
reéducation, diphenylhydantoin was of therapeutic value in athetosis. 

A 30 year old man with generalized congenital athetosis, on a dosage 
of diphenylhydantoin of 200 mg. per day, showed marked improvement in 
the deficient isotonic contraction of the muscles and some decrease in iso- 
metric contraction. Skilled activities with either hand showed significant 
improvement on the drug, with diminished athetoid irradiation in voluntary 
movement. Control of facial expression was definitely improved, and speech 
showed some improvement. 

The woman with unilateral athetosis also showed marked improvement 
in isotonic contraction on diphenylhydantoin, 100 mg. per day. Previously, 
the right wrist had been held in flexion and ulnar deviation whenever she 
picked up an object with this hand. After initiation of drug administration, 
she noted that the right wrist was held extended in picking up objects, and 
that this occurred naturally, without her thinking about it. This improve- 
ment was associated with marked increase in isotonic contraction of the 
right wrist extensors, and was accompanied by decreased athetoid irradiation 
in the right hand in voluntary motion of the right upper extremity. When 
diphenylhydantoin was discontinued for a few days, she reverted to the 
previous pattern and again improved when the drug was resumed. 

A seven year old boy with generalized severe congenital athetosis showed 
significant improvement in isotonic contraction on a dosage of diphenyl- 
hydantoin of 100 mg. per day, without toxic effects or cerebellar signs. 
The improvement in voluntary isotonic neuromuscular function was of defi- 
nite value in accelerating response to a 10-week rehabilitation program, with 
marked improvement in balance and gait, making it possible for him for the 
first time to walk independently without braces, with a walker and with 
only stand-by assistance. 

C. Chorea: The only patient with chorea investigated was a 52 year old 
male with progressive chorea of four years’ duration. He dated the onset 

from a head injury; family history was negative. This patient had deficient 
isotonic contraction of the muscles, with isometric contraction relatively 
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uninvolved. He had characteristic generalized choreiform movements, with 
considerable disability in walking, use of the hands and speech. Neuro- 
muscular function showed some improvement on Artane, 25 mg. per day. 
Addition of diphenylhydantoin, 130 mg. per day, resulted in significant 
improvement in isotonic contraction of the muscles, with better performance 
in gait and use of the hands, but no change in speech. Choreiform move- 
ments did not appear to be influenced by the drug. 


SUMMARY 


1. Patients with cerebellar ataxia and intention tremor show decreased 
voluntary isometric contraction, with isotonic contraction relatively unaf- 
fected. This isotonic predominance contributes to the cerebellar incodrdi- 
nation. 

2. Patients with disorders of the basal ganglia show decreased voluntary 
isotonic contraction, with isometric contraction relatively unaffected. This 
is characteristic of patients with Parkinson’s syndrome, athetosis and chorea. 

3. A theory is proposed that one of the primary functions of the cere- 
bellum is to facilitate voluntary isometric contraction, and one of the primary 
functions of the basal ganglia is to facilitate voluntary isotonic contraction 
of the muscles. The cerebellum and the basal ganglia are considered to be 
antagonistic in these functions, and in equilibrium. 

4. To test this theory, the effects of pharmacologic depression of the 
basal ganglia were investigated in patients with cerebellar asynergia. 

5. Preliminary observations on 24 patients revealed significant improve- 
ment in cerebellar ataxia and intention tremor from administration of thio- 
propazate. This improvement was associated with increased voluntary iso- 
metric contraction and diminished isotonic contraction. Signs of pseudo- 
parkinsonism were minimal or absent in most of the cases. 

6. As a further test of the theory of cerebellar-striatal antagonism, the 
effects of pharmacologic depression of the cerebellum were investigated in 
patients with disorders of the basal ganglia. 

7. Preliminary observations on 14 patients with disorders of the basal 
ganglia revealed significant improvement in voluntary motion from admin- 
‘istration of diphenylhydantoin, presumably by its action in depressing the 
cerebellum. This improvement was associated with increased voluntary 
isotonic contraction and diminished isometric contraction. These cases 
included seven with Parkinson’s syndrome, six with athetosis and one with 
chorea. Patients with Parkinson’s syndrome also showed significant re- 
duction in rigidity. 

8. These findings support the theory of cerebellar-striatal antagonism. 


SUMMARIO IN INTERLINGUA 


Patientes con ataxia cerebellar e tremor intentional manifesta reduction del 
voluntari contraction isometric (retenimento), durante que le contraction isotonic 
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(movimento active) es relativemente inafficite. Iste predominantia isotonic contribue 
al incoordination cerebellar. Del altere latere, patientes con disordines del gangliones 
basal manifesta reduction del voluntari contraction isotonic, durante que le con- 
traction isometric es relativemente intacte. Predominantia isometric es characteristic 
de patientes con syndrome de Parkinson, athetosis, e chorea. 

Un theoria de antagonismo cerebello-striatal es proponite. Contraction isometric 
voluntari es facilitate per le cerebello, e contraction isotonic voluntari es facilitate 
per le gangliones basal. Le cerebello e le gangliones basal es considerate como 
antagonistic in iste functiones que se trova, normalmente, in equilibrio. 

Secundo iste theoria, predominantia isotonic in disordines cerebellar resulta ab 
le relativemente non-restringite activitate del gangliones basal. Si isto es correcte, 
depression del gangliones basal deberea effectuar un meliorate asynergia cerebellar 
per reducer le predominantia isotonic e promover le restauration del equilibrium 
cerebello-striatal. 

Thiopropazato (Dartal) esseva administrate a 24 patientes con ataxia cerebellar 
e tremor intentional. Grados significative de melioration del asynergia cerebellar 
esseva observate in le majoritate del casos, associate con augmento del voluntari con- 
traction isometric e reduction del contraction isotonic. Signos de pseudoparkin- 
sonismo appareva in certe casos, sed in le majoritate de illos, tal signos esseva minimal 
o absente. Secundo iste investigation preliminari, thiopropazato (Dartal) pare esser 
de valor therapeutic in reducer ataxia cerebellar e tremor intentional. Le capacitate 
del droga de deprimer le gangliones basal plus tosto que su effecto tranquillisatori 
pareva responsabile pro le action benefic que illo exerceva in le ataxia cerebellar. 

Observationes preliminari in 14 patientes con disordines del gangliones basal 
revelava grados significative de melioration del movimentos voluntari in consequentia 
del administration de diphenylhydantoina (Dilantina), apparentemente como resultato 
de su effecto depressori in le cerebello. Iste melioration esseva associate con 
augmentos del voluntari contraction isotonic e reductiones del contraction isometric. 
Le serie includeva septe casos de syndrome de Parkinson, sex con athetosis, e un 
con chorea. Le rigiditate in syndrome de Parkinson esseva reducite. Asynergia 
cerebellar se manifestava in certe patientes como effecto del droga sed esseva absente 
in le majoritate. 

Iste datos supporta le theoria del antagonismo cerebello-striatal. 
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MUSTARD CHEMOTHERAPY IN OVARIAN 
CARCINOMA * 7 


By Evetyn V. Coonrap and R. W. Runp tes, F.A.C.P., 
Durham, North Carolina 


OvaRIAN carcinoma is the third most common malignancy arising from 
the female genital tract, and the one least amenable to successful treat- 
ment.”* The tumor is notoriously “silent.” Its discovery at an early 
stage is difficult, even in women who have frequent, routine pelvic examina- 
tions. Papanicolaou cytologic studies ordinarily give no clue as to its 
presence, and symptoms are unusual until invasion of the retroperitoneal 
pelvic tissues, bladder or bowel wall or intraperitoneal spread has occurred. 
At operation, viable tumor cells have been found in peritoneal washings in 
the great majority of patients, including many of those without visible 
metastases.* * 

The standard treatment of ovarian cancer has long been the surgical 
removal of as much malignant tissue as possible, followed by external ir- 
radiation. For some 20 years the five-year survival rate has averaged about 
35 to 40%. When the malignancy appears to be confined to the ovarian 
mass, as is the case in about one patient in five, the five-year survival rate 
is still only 50 to 60%." * 

The difficulties of early diagnosis and the lack of effective treatment 
have led some to recommend prophylactic oophorectomy at the time of other 
pelvic operations, especially in those done after the menopause. Although 
the possibility of developing an ovarian malignancy in subsequent years 
seems to be great enough to justify this, the over-all incidence of the tumor 
would not be greatly reduced.° 

The potential usefulness of some newer therapeutic agents has been 
explored. Radioactive colloidal gold and chromic phosphate P* have 
been given in an effort to control ascites and pleural effusion.’ Super- 
voltage irradiation has been recommended to reach deeply located tumor 
masses more effectively.° Critical information regarding the comparative 
or additive value of these procedures is not yet available. 

The potential value of chemotherapy in ovarian carcinoma became evi- 
dent to us in 1951 when we observed tumor regression in three of four 
patients with widespread disease to whom we gave nitrogen mustard and/or 

* Received for publication March 3, 1958. 

From the Department of Medicine, Duke University School of Medicine, and the 
Hematology Laboratory, Duke Hospital. 
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generous supplies of TEM, and to Dr. Donald S. Searle, Burroughs Wellcome & Company, 
for supplies of Chlorambucil (Leukeran). 
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triethylene melamine (TEM).’ Ina combined series of 26 patients treated 
with these agents reported in 1955, eight women showed objective evidence 
of tumor regression, and 14 in all had symptomatic improvement.* 

The purpose of the present paper is to review our entire experience with 
the alkylating agents, nitrogen mustard, TEM, triethylene thiophosphora- 
mide (Thio-TEPA), and chlorambucil, in the treatment of 38 patients dur- 
ing the last six years (figure 1). Chemotherapy has been definitely worth 


utilizing the mustard compounds, however, can now be defined with fair 
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while in about half the series. The value and limitations of systemic therapy 


Fic. 1. Structure of nitrogen mustard and related compounds. When dissolved in 
issue fluids, nitrogen mustard (methyl bis (f-chloroethyl) amine, HNe, *Mustargen) as 
well as chlorambucil (p-Di-2-chloroethyl aminophenylbutyric acid, CB1348, *Leukeran) 
form ethyleneimino ring structures similar to those present in TEM and Thio-TEPA. 


(From Gellhorn et al., J. A. M. A. 162: 178, 1956.) 


to The practical use of the mustard compounds in the systemic treatment 
 . of ovarian cancer and some results of this therapy are illustrated by the 


following cases. 
CaAsE Reports 


: : Case 1. This 59 year old woman’s illness has been reported previously.” § 


Despite having had routine pelvic examinations regularly, she developed ‘an abdom- 
inal tumor in May, 1951. At operation, the tumor involved both ovaries. Multiple 
peritoneal implants were present. Most of the tumor was resected and, on patho- 
logic examination, was found to be a well differentiated papillary cystadenccarcinoma. 
Irradiation therapy was given postoperatively, but three months later increasing 


3 abdominal distention, cramps, obstipation and anorexia seemed to indicate recurrent 


tumor. The patient was given TEM in doses sufficient to produce and maintain 
a constant mild leukopenia. Her symptoms disappeared over a period of a few 


more than six years of chemotherapy her health is entirely satisfactory and exam- 
ination shows no evidence of tumor. 


weeks. The TEM therapy was continued without interruption. After somewhat 


} 

| 

| 
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Case 2. This 59 year old housewife developed edema, abdominal swelling and 
pleural effusion in November, 1951. At laparotomy on May 28, 1952, she was found 
to have tumor involving both ovaries, and nodules over the surface of the liver. 
Bilateral salpingo-oophorectomy and hysterectomy were done. Pathologic study of 
the resected tissue showed a well differentiated papillary cystadenocarcinoma. Irra- 
diation therapy was given postoperatively, and the patient was then well until Sep- 
tember, 1955, when pain in the right chest, dyspnea and cough developed. Reéxami- 
nation showed pleural effusion on the right (figure 2), and nodular tumors in the 
pelvis. Several thoracenteses were done, and tumor cells were found in the sediment. 
On November 8, 1955, chromic phosphate containing 8.7 mc. of P*? was instilled 
into the right pleural space. A month later, when severe chest pain and cough per- 
sisted although little fluid was present, chlorambucil therapy was begun. During 


Fic. 2. Case 2. Chest x-ray showing recurrent pleural effusion present before therapy. 
A second film, one year later, showed only a rounded density at the right base. 


the following weeks the patient gradually improved and became virtually asympto- 
matic. Subsequent chest x-rays showed regression of the pleural effusion, until 
only a rounded density remained above the right diaphragm (figure 2). The tumor 
nodules in the pelvis seemed to fluctuate somewhat in size, but after 25 months of 
therapy her status remained satisfactory. 


Case 3. This 59 year old housewife began to have lower abdominal soreness 
in July, 1953. Six months later anorexia, occasional vomiting and weight loss 
developed, which eventually led to the discovery of a lower abdominal tumor. A 
chest roentgenogram showed bilateral pleural effusion (figure 3). At exploratory 
laparotomy on July 23, 1954, hemorrhagic ascites and tumor implants over the entire 
parietal peritoneum were found. In the region of the left ovary a mass measuring 
approximately 10 cm. in diameter was fixed to the surrounding tissues. Biopsy 
showed a moderately well differentiated papillary cystadenocarcinoma. 


| 
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‘patient improved temporarily with nitrogen mustard injections, but died mt: cerebral 
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TEM therapy was begun on July 31, 1954. The abdominal complaints, palpable | 
mass and ascites disappeared during the course of a few weeks. Repeat chest x-rays | 
in September and December, 1954, showed clearing of the pleural fluid (figure 3). 
The size of the pelvic mass and its fixation decreased to the extent that reéxploration | 
to remove the residual tumor was recommended. ‘The patient was satisfied witn her 
progress, however, and refused. 

In August, 1955, a slight fall in hemoglobin concentration and hematocrit led | 
to a reduction in TEM dosage. Three months later ascites had reappeared and the 
pelvic tumor began to increase in size. Chlorambucil was substituted for the TEM 
in doses sufficient to maintain a constant leukopenia; steroid therapy was added, and 
nitrogen mustard administered via the abdominal aorta. These measures failed to 
retard the growth of tumor, and the patient died on May 22, 1956. | 


Fic. 3. Case 3. Chest x-ray showing bilateral pleural effusion present before 
chemotherapy, with complete resolution five months later. 


Case 4. This 52 year old botanist had had a radical mastectomy for carcinoma 
of the breast in 1941. In February, 1955, she developed acute abdominal pain. At 
an emergency laparotomy, torsion of an ovarian carcinoma was found. All visible 
tumor, both ovaries, tubes and uterus were removed. During her convalescence 
two months later, however, symptoms of intestinal obstruction developed and a mass 
became palpable in the left abdomen. 

TEM, given in three intravenous doses of 2.5 mg. each, produced severe leuko- 
penia and thrombocytopenia, but the mass and symptoms attributable to tumor dis- 
appeared. Ten weeks later, when the patient’s blood counts had returned to normal, 
oral TEM therapy was begun. In April, 1957, side reactions to chemotherapy led 
to the substitution of chlorambucil for TEM. Six months later chlorambucil ther- 
apy was suspended, against advice. Within a few weeks melena, symptoms of 
intestinal obstruction and palpable tumor in the lower abdomen developed. The 


hemorrhage on — 7, 1958. 


i 
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At autopsy, pedunculated tumor masses were present in the region of the left 
broad ligament which had invaded the anterior wall of the rectum and the base of 
the bladder, producing hydronephrosis. 


Case 5. This 49 year old housewife began to have shortness of breath in August, 
1955. She had no abdominal symptoms, and her menses had continued without 
change. Physical examination showed signs of a pleural effusion, confirmed by 
chest x-ray (figure 4). A suprapubic mass was confluent with a nodular tumor in 
the pelvis. At exploratory laparotomy on September 23, 1955, Dr. Walter L. Thomas 
found innumerable tumor implants, 1 to 15 mm. in diameter, scattered throughout 
the peritoneal cavity, in the omentum and on the diaphragm.® Friable ovarian tumors 
about 15 cm. in diameter were present bilaterally and were adherent to the lateral 
pelvic walls, the sacrum and loops of small bowel. Resection was impossible. On 
biopsy, grayish, viscid material oozed out of the tumor. The pathologic interpreta- 
tion was undifferentiated carcinoma. 


Fic. 4. Case 5. Chest x-ray showing pleural fluid level after thoracentesis before 
i ata In a second film taken one year later, the lung fields were virtually 
clear. 


* * TEM therapy was begun on September 27, 1955, and during the next six months 
the patient became asymptomatic. The pleural effusion cleared almost completely 
(figure 4). The pelvic tumor decreased in size until resection was considered to be 
practical. A second laparotomy was done on March 30, 1956. The tumor im- 
plants were reduced in size and number by at least 75%. The right ovary and tube 
appeared to be normal, and the left ovarian mass measured only 5 cm. in diameter. 
Bilateral salpingo-oophorectomy, total hysterectomy, appendectomy and omentectomy 
were done. Pathologic study of the resected tissue showed a moderately well dif- 
ferentiated papillary cystadenocarcinoma. The omentum, which once contained 
visible tumor implants, showed no foci of malignancy on microscopic examination. 

The patient’s convalescence was uneventful. Chlorambucil chemotherapy was 
re-instituted on the second postoperative day. She remained well for six months, 
but then developed an enlarged axillary node, and soon had abdominal distention and 
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recurrent tumor in the pelvis. In spite of maximal chlorambucil therapy and Thio- 
TEPA, given intraperitoneally in an attempt to control the formation of ascites, 
she became steadily worse, and died on January 17, 1957. 


The following case illustrates the value of intensive x- ny therapy to a 
localized area of disease. 


Case 6. This 40 year old saleswoman developed excessive menstrual bleeding 
in 1950. When a laparotomy was done on September 4, 1951, with a preoperative 
diagnosis of uterine fibroids, a tumor of the ovary was found. Bilateral salpingo- 
oophorectomy and hysterectomy were done. The pathologic diagnosis was papillary 
cystadenocarcinoma, moderately well differentiated. X-ray therapy was given to 
the pelvis postoperatively. The patient remained asymptomatic until December, 1952, 
when she developed low back pain. Her discomfort gradually increased in severity 
until she was confined to bed. When she was admitted to Duke Hospital on May 22, 


Fic. 5. Case 6. A. X-ray film of lumbar spine taken in May, 1953, showing partial 
collapse of L3. B. Film taken in September, 1955, showing L3 wedging at a time when 
the patient was asymptomatic. 


1953, physical examination revealed tenderness about the right hip and wasting of 
the right gluteus muscle. X-rays of the spine showed osteolytic destruction of the 
right anterior portion of L3 (figure 5). Needle aspiration of the lesion revealed 
numerous clumps of tumor cells. The patient was given intensive x-ray therapy 
to the lumbar spine, and during the next two or three months became ambulatory. 
By September, 1953, she was entirely free of pain and able to return to work. She 
remained well for two and one-half years, but then developed low back pain again. 
X-ray films showed further destruction of L3 and L4. Supervoltage irradiation, 
chlorambucil and steroid therapy failed to influence the course of her disease, and 
she died on November 11, 1956. No autopsy was obtained. 


Data regarding the entire series of 38 patients are summarized in table 1. 
The age of the patient at the onset of disease, race, nature of the original 
operative procedure and instances where irradiation therapy was given are 


‘tabulated. 
The pathologic findings in all patients were studied again by Dr. Bernard 
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Fetter and classified as follows: When the tumor contained clearly defined 
pseudomucinous cells (tall columnar cells with basal nucleus and a large 
vacuole in the cytoplasm), it was classified as pseudomucinous. Ali papil- 
lary tumors were classified as serous cystadenocarcinomas. When there 
was no papillary structure and the cells could not be specifically identified 
but showed gland formation, the tumor was called adenocarcinoma. If 
there was no gland formation, the tumor was classified as. undifferentiated 
carcinoma. The degree of cellular differentiation was specified in addition 
for the first three categories. 

The stage of disease at the beginning of chemotherapy is designated by 
a modification of Heyman’s classification.* Only two of the patients had 
Stage I disease—the primary tumor having been removed without visible 
metastases remaining. One of these patients who appeared to have Stage I 
disease at operation was given irradiation therapy postoperatively. A month 
later she complained of abdominal cramps, gas and constipation. Although 
she had no objective evidence of tumor, chlorambucil therapy was begun. 
Six months later she developed thrombophlebitis and died of a pulmonary 
embolus. At autopsy, tumor implants were present on the peritoneum 
and in the mesentery. 

Fifteen patients had Stage II disease—partial or total removal of the 
primary lesion, with inoperable metastases remaining. Thirteen patients 
had recurrent disease (Stage III), and eight had inoperable tumors 
(Stage IV). 

The response to chemotherapy was graded as follows: (1) Excellent: 
disappearance of all palpable tumors, ascites, pleural effusion if present, and 
symptoms attributable to tumor; (2) good: considerable decrease in size 
of tumors, etc., as above, with resolution of major disabilities; (3) fair: 
some reduction in size of tumors, rate of ascitic or pleural fluid formation, 
and improvement in performance status; (4) none: no definite effect on 
objective signs or course of the disease; and (5) not evaluated. 

The results of chemotherapy, as tabulated, were graded as excellent in 
four patients, good in seven, and fair in six. The duration of favorable 
responses ranged from four months to over six years. In 15 patients 
(40%) of the series there was no evidence of antitumor effect. The re- 
sponse to chemotherapy could not be evaluated in six patients. This group 
included both women with Stage I disease (one of whom had a granulosa 
cell carcinoma without apparent metastases), three with known metastases 
who remained clinically well after variable periods of chemotherapy, and one 
whose status is uncertain. 

A comparison of the effects of irradiation with those of chemotherapy 
could not be made with any accuracy in these patients. Roentgen irradia- 
tion was given in many instances prior to chemotherapy when tumor excision 


_ was incomplete, and even to some patients with no visible metastases. 


Objective evidence of therapeutic response to irradiation comparable to that 
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outlined above for chemotherapy was usually not available. In general, 
localized tumors that failed to respond to direct irradiation showed no 
response to chemotherapy. The advantage of chemotherapy in some in- 
stances appeared to result from more effective suppression of tumor growth 
in areas remote from the effects of irradiation. 

The effects of the different mustard compounds HN., TEM and 
chlorambucil—allowing for differences in dosage and routes of adminis- 
tration, seemed to be qualitatively the same. Nitrogen mustard (HN,) 
was usually given to patients with intestinal obstruction or nausea and vomit- 
ing in two or three intravenous doses of 0.1 to 0.2 mg./kg. each. This 
compound has been used intrapleurally to control effusions in patients with 
various malignancies. Since pleural effusions in patients with ovarian 
cancer may respond well to systemic therapy, the effect in these patients 
may be general rather than local. Thio-TEPA was well tolerated when 
injected intraperitoneally, but bone marrow function was depressed without 
reduction of ascitic fluid formation. The local use of this compound seemed 
therefore to be of little value. 

For maximal and satisfactory suppression of the growth of ovarian car- 
cinomas with the mustard compounds, continuous and aggressive therapy 
was almost invariably necessary. For sustained therapy the orally ab- 
sorbed compounds, TEM and chlorambucil, have been most practical. The 
safe and effective dose of TEM varied considerably from patient to patient, 
and many have found it difficult to use. Chlorambucil was more uniform 
and predictable in dose, could be given without alkali, and produced singu- 
larly few side reactions. It seemed to be as effective as TEM. The initial 
dose of chlorambucil was 10 to 12 mg. daily, and the average maintenance 
dose was 4 to 6 mg. daily, or as required to maintain a mild leukopenia 
indefinitely. If severe leukopenia or thrombocytopenia developed, chemo- 
therapy was suspended temporarily. Marrow function ordinarily improved 
within a few days when it was depressed by chlorambucil. In several in- 
stances, tumor growth recurred quickly when reduction or suspension of 
chemotherapy was made necessary by bone marrow depression. Patients 
who had previously been given intensive irradiation therapy tolerated less 
chemotherapy than others, and accordingly were benefited less at a late 
stage in their disease. 

The response of ovarian tumors to the mustard chemotherapy showed 
no definite correlation with their pathologic features. Three of the four 
patients who had excellent responses had well differentiated papillary cysta- 
denocarcinomas. In each of the other groups of patients with good, 
fair or no response, the pathologic findings ranged from well differentiated 
cystadenocarcinomas to undifferentiated carcinomas. Patients in whom 
tumor growth recurred after long intervals seemed to respond poorly to 
chemotherapy. 

It may be-significant that four of the 38 patients in this series had had 


* 
j 


1460 E. V. COONRAD AND R. W. RUNDLES June 1959 


or developed carcinomas of the breast. Two had had pelvic operations near 
or after menopause and prior to their developing ovarian malignancies. 
Oophorectomies could have been carried out and their subsequent disease 
presumably averted. One patient had had uterine fibroids removed at the 
age of 32 years. 


SUMMARY AND CONCLUSIONS 


Thirty-eight patients with various types of ovarian carcinoma were 
treated with the mustard compounds HNe, TEM and chlorambucil. About 
half of the patients showed favorable responses lasting from four months 
to over six years. 

Large-scale studies of the treatment of ovarian carcinoma are being 
planned. The degree of therapeutic success observed to date with the mus- 
tard compounds should encourage further investigation of the effect of dif- 
ferent types of alkylating agents. The intravascular route of administra- 
tion, the infiltration of alkylating agents into local areas of tissue involvement, 
and combinations of surgery and chemotherapy, possibly at “second look” 
procedures in those with occult disease, should all be considered. The 
effects of aggressive therapy with folic acid antagonists and other anti- 
metabolites have yet to be studied. Progress can be facilitated also by de- 
signing more conclusive studies of the value of supervoltage irradiation, and 
by comparing the effects of intracavitary isotope therapy with chemotherapy. 
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SUMMARIO IN INTERLINGUA 


Carcinoma ovarian es le tertie in frequentia inter le malignitates a origine in le 
vias genital feminin e le prime in difficultate therapeutic. Diffusion intraperitonee 
es usualmente un facto establite al tempore quando le diagnose es establite. Sub le 
regime standard de therapia—con chirurgia e irradiation externe—le superviventia 
quinquenne attinge un media de circa 35 a 40 pro cento. Le possibile utilitate ad- 
ditional de auro radioactive, de phosphato a P*? in uso chronic, e de irradiation a 
supervoltage remane ancora a establir. 

Le effectos therapeutic del compositos de mustarda nitrogenic, HNo, TEM; Thio- 
TEPA, e Chlorambucil, esseva studiate durante le passate septe annos in, 38 de nostre 
patientes con carcinoma ovarian. Un definite effecto de palliation esseva observate 
in circa un medietate del casos. 

Omne le patientes habeva tumores metastatic, recurrente, o nonresecabile quando 
le chimotherapia esseva initiate. Le distribution del diverse variantes pathologic in 
le gruppo total esseva le sequente : 


Cystadenocarcinoma papillar 24 patientes 
Adenocarcinoma 6 patientes 
Carcinoma nondifferentiate 4 patientes 
Cystadenocarcinoma pseudomucinose 3 patientes 


Carcinoma granulo-cellular 1 patiente 
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Le effecto del chimotherapia esseva evalutate secundo criterios objective. Le 
resultatos esseva marcate como excellente in quatro patientes, como bon in septe, e 
como satis bon in sex. 

Le duration del responsas favorabile variava inter quatro menses e plus que sex 
annos. In 15 patientes (40 pro cento) nulle effecto antitumoric esseva notate, e in 
sex illo non poteva esser evalutate. 

Pro assecurar le suppression maximal del crescentia de carcinoma ovarian per 
medio de compositos de mustarda de nitrogeno, un therapia continue e aggressive 
esseva necessari in quasi omne le casos. Si differentias de dosage e de via de admin- 
istration es prendite in consideration, il pare que le effectos del varie compositos de 
mustarda de nitrogeno es qualitativemente le mesme. 
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BACTERIAL ARTHRITIS: EXPERIENCES IN THE 
TREATMENT OF 77 PATIENTS * 


By Yvon Cuartier, M.D., Wittiam J. Martin, M.D., and 
Patrick J. Ketty, M.D., Rochester, Minnésota 


It is the consensus that the results of treatment of bacterial arthritis 
with antibiotics are superior to those obtainable in the days prior to the 
introduction of these agents. Because of the paucity of pertinent reports 
in the recent literature, it is difficult to establish this view objectively. The 
purpose of this paper is primarily to outline the antibiotic therapy of bac- 
terial arthritis and to report the observations made in 77 cases encountered 
at the Mayo Clinic during the 19-year period, 1939 through 1957. Cases 
of bacterial arthritis involving the hips were excluded from this study since 
members of our group are reviewing that aspect of the problem separately. 
Cases of brucellar, gonococcal, fungal and tuberculous arthritis were ex- 
cluded on the basis that these conditions represent specific diseases. 


DEFINITION AND DISTRIBUTION 


Of the 77 cases, 20 were classified as those of acute bacterial arthritis, 
and 57 were considered to represent chronic infections. We arbitrarily 
considered as having acute infections those patients who were examined 
within one month of the apparent onset of the infection; of the 20 patients 
so categorized, 16 were seen within 10 days of the onset. Of the 20, only 
four had had antibiotic or surgical treatment prior to admission to the 
clinic. In the 57 patients who were considered as having chronic infection, 
the infection had been present for a duration ranging from one month to 
32 years. Forty-one of the 57 had received treatment elsewhere, either 
antibiotic or surgical, or both. 

During the period 1952 through 1957, only 16 cases were encountered, a 
reduction of approximately 50% when compared with numbers of cases for 
the two periods extending, respectively, from 1939 through 1945, and from 
1946 through 1951 (table 1). It is to be noted that the number of cases 
of the acute form remained practically constant for the three periods, and 
that the indicated reduction occurred in the chronic form of the disease. 


SEx AND AGE 


Fifty-eight of our patients were males and 19 were females. Their ages 
varied from two to 81 years, with the majority (72%) between 30 and 60. 


* Received for publication August 8, 1958. 
From the Sections of Medicine and Orthopedic Surgery, Mayo Clinic and Mayo 


Foundation, Rochester, Minnesota. 
The Mayo Foundation, Rochester, Minnesota, is a part of the Graduate School of the 


‘University of Minnesota. 
Requests for reprints should be addressed to Section of Publications, Mayo Clinic, 


Rochester, Minnesota. 
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TABLE 1 
Distribution of Cases According to Periods 


Cases 
Years 
Acute Chronic Total 
1939-45 7 22 29 
1946-51 7 25 32 
1952-57 6 10 16 
Total 20 57 77 


Only four patients were in the first decade of life. This low proportion of 
articular infections in infants and children is at variance with that reported 
by others, and appears to reflect the nature of our medical practice. 


PorTAL OF ENTRY 


Infection may reach the joint in a variety of ways (table 2). The pos- 
sible modes of infection were found to include: (1) direct trauma, such as 
that from compound fracture or penetration of the joint cavity by a sharp 
object; one case followed meniscectomy performed elsewhere on a knee; 
(2) contiguous spread, such as extension from surrounding soft-tissue infec- 
tion, or from adjacent osteomyelitis; (3) metastatic spread, when infection 
apparently has been carried from a focus elsewhere in the body; in these 
cases the results of blood culture were generally positive; and (4) idiopathic, 
when historical or physical evidence of one of the above-mentioned mech- 
anisms could not be elicited. 

Direct trauma as a mode of infection was confined almost exclusively 
to males; this finding in general appeared to reflect occupational hazards. 


TABLE 2 


Mode of Infection According to Sex of Patient, Duration of 
Infection, and Periods Represented by Study 


Trauma Extension 
Patients : Metastatic | Idiopathic 
Direct Soft- 
Patients 77 13 15 10 8 13 18 
Males 58 13 14 7 6 6 
Females i9 0 1 3 2 7 
Acute 20 1 5 2 7 
Chronic ~- 57 12 10 8 8 6 
1939-45 29 7 7 5 3 4 
1946-51 32 5 6 3 4 6 
1952-57 16 1 2 2 1 3 


| | | | 
: 
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The incidence of trauma in the genesis of articular infections appears to have 
decreased in recent years, which may reflect the almost universal administra- 
tion of antibiotics at the time of injury. 


SITE OF INVOLVEMENT 


Table 3 indicates distribution of the cases according to site of involvement 
and mode of infection. Eighty-four joints were the sites of infection in 
the 77 patients, two joints being involved in each of seven patients. The 
knee was the joint most frequently involved, next the ankle, and third the 
small joints of the hands and feet. Infection of the ankle was secondary 
to compound fracture or dislocation most frequently, and all cases but one 
occurred in males. Infection of overlying soft tissue appeared to initiate 


TABLE 3 
Site of Involvement According to Mode of Infection 


Trauma Extension 
Joint Joints | < Metastatic | Idiopathic 

Fracture tion Infection myelitis 
Knee 36 2 6 1 6 12 9 
Ankle 19 10 2 1 1 2 3 
Small joints of foot 13 3 9 1 
Small joints of hand 11 1 + 1 1 1 3 
Wrist 2 1 1 
Shoulder 1 
Elbow 1 1 
Sternoclavicular 1 1 
Total joints 84 13 15 12 8 16 20 
Total patients 77 13 15° 10 8 13 18 
Patients with multi- 7 2 3 2 

ple joints involved 


infection of small joints of the foot in nine of 13 patients. In these nine 
patients the subsequent infections were localized to the articular cavities and 
seemingly did not represent a more diffuse process; five of these patients 
had diabetes mellitus. 

The knee was the most frequent site of metastatic bacterial arthritis, 
the infection being mono-articular in all but two instances. In one of these 
two cases the septic process involved the knees bilaterally, and in the other, 
infection of a knee was associated with a similar process in a metacarpo- 
phalangeal joint. 


CAUSATIVE ORGANISM 


In the 58 patients in whom the results of culture were positive the 
material for culture was secured as follows: by aspiration of the joint in 


29 instances, by the collection of fluid draining from the joint in 31 cases, by 


the securing of tissue at the time of open drainage in eight cases,.and by 


5 

“x 

= 


Vol. 50, No. 6 BACTERIAL ARTHRITIS 1465 


needle biopsy in two cases. The fact that the number of procedures is 
given as 70 indicates that multiple sources were utilized for culture in indi- 
vidual cases. The bacteriologic data in the 58 cases are presented in table 4. 
Of the remaining 19 patients, at least five had received antibiotics prior to 
admission to the clinic, which may account for the negative results on culture 
in those instances. 

Staphylococcus aureus was the organism most commonly isolated. It 
was responsible for 12 of the 20 cases of acute bacterial arthritis, was the 
sole offender in 24 of the chronic infections, and was associated with various 
gram-negative enteric bacilli in eight other chronic infections. It was the 
only organism isolated in all four acute infections encountered at the clinic 


in 1957. 
TABLE 4 


Bacteriologic Data in 58 Cases Where the Results 
of Culture Were Positive 


Infection 
Organism Acute Chronic 


Staphylococcus pyogenes 12 32 
Streptococcus pyogenes 4 
S. mitis 1 
S. faecalis -— 
Pseudomonas 
Proteus 
E. coli 1 
A. aerogenes — 
Achromobacter 
Multiple organisms 


00 


Streptococcus pyogenes was isolated in four cases of acute and eight 
cases of chronic bacterial arthritis. Tonsillitis, retrotonsillar abscess, ery- 
sipelas, contiguous osteomyelitis, and abortion were apparent precipitating 
causes of streptococcal arthritis. 

The enteric bacteria, either alone or in association with other organisms, 
were isolated only from victims of chronic bacterial arthritis, with the excep- 
tion of one patient with acute involvement of a metatarsophalangeal joint 
secondary to direct penetration by a foreign body. The causative organisms 
in two cases of infection of the knee were Pseudomonas and Aerobacter 
aerogenes, respectively, secondary to bacteremia following a cystoscopic 
procedure. Postcystoscopic bacterial arthritis has also been noted by other 
investigators." 


CLINICAL FEATURES 


In general, the clinical features were not unusual. The temperature 
ranged from 100° to i04° F. in the acute articular infections. Chills were 
not infrequent at the apparent onset of the infection. Some malaise was 
present in all patients, while anorexia, headache and sweating were present 
in many. The pulse rate was usually elevated in proportion to the fever. 
Leukocytosis occurred in most cases. In addition to the systemic mani- 
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festations, most of the acute articular infections were characterized by throb- 
bing pain which was more disturbing at night, tenderness, heat, redness, 
limitation of motion, and eventually, in many of the more chronic infections, 
by swelling, suppuration and sinus formation. 

Roentgenographic examination was of little aid in diagnosis of the 
acute infections. In the chronic infections, nearby osteomyelitis, loss of 
articular cartilage with narrowing of the joint space, general rarefaction, 
and areas of erosion of the articular ends of adjacent bones were findings 
that corroborated the clinical impression. 


TABLE 5 
Mode of Treatment in 71 Cases 


Treatment 
Period Total Cases 
4i 
Closed* Opent | 
Acute Bacterial Arthritis 

1939-45 7 4 1 4 2 1 
1946-51 6 1 6 5 1 
1952-57 6 6 2 4 

Total 19 5 13 11 7 1 

Chronic Bacterial Arthritis 

1939-45 22 9 10 4 15 3 
1946-51 21 19 4 14 3 
1952-57 9 1 9 3 6 

Total 52 10 38 11 35 6 


* No resort to surgical treatment other than aspiration. 

+ Open surgical drainage. 

Aspiration of the joint fluid often confirmed the presence of infection 
in patients with acute mono-arthritis and constitutional manifestations. In 
such cases the fluid often contained several hundred thousand leukocytes 
per cubic millimeter, with a predominance of polymorphonuclear cells. 


TREATMENT AND RESULTS 


Table 5 presents data on the mode of treatment in 19 cases of acute bac- 
terial arthritis and in 52 cases of the chronic variety. Of the remaining 
six patients, five were seen in consultation only and one died of bacteremia 
before definitive treatment could be accomplished. 

The term “closed treatment” is used in a wide sense to include such 
procedures as simple immobilization with or without application of a cast, 
and repeated aspirations of the articular cavity with or without instillation 
of antibiotics. “Open treatment” refers to incision and drainage, as well 
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as to curettement, sequestrectomy and debridement. It can be seen that 
more than half of the acute articular infections were treated without recourse 
to open operation, while only about a fifth of the chronic infections were not 
treated surgically. Seven joints (five joints of the toes and fingers, one 
ankle joint and one knee joint) were considered to be beyond the realm 
of more conservative therapy, and immediate amputation was performed. 
In eight additional cases of chronic infection, amputation was resorted to 
subsequently, after failure of more conservative measures. 

In general, the use of antibiotics was correlated with the results of in 
vitro inhibition tests. While the precise antibacterial agents administered 
are of historical interest, they have little pertinence to current bacterial prob- 
lems, and hence are not individually identified. 


TABLE 6 
Results of Treatment in 18 Cases of Acute Bacterial Arthritis* 


Result of Treatment 
. Mode of Disability | 
Period T Cc 
Treatment Restoration | Insufficient 
to Normal ies | Follow-up 
Minor to Severe | 
1939-45 Closed 4 1 1 ae 
pen 2 z | 
1946-51 Closed 5 4 1 
Open 1 1 
1952-57 Closed 2 2 
Open 4 2 a... 
All periods Closed 11 7 1 2 1 
Open 7 1 2 4 | 
Total 18 s 3 ee 1 
| 


: * Excluded are one patient who underwent immediate amputation (table 5), and one who 
died of bacteremia before treatment was initiated. 


From the viewpoint of the results of treatment, it is difficult to evaluate 
properly the disability following infection of a joint. Ankylosis of a distal 
interphalangeal joint of a finger can be considered a mild disability in the 
majority of people, but might constitute a severe one in some, as in a 
musician. Evaluation of residual articular pain is also difficult because the 
symptom is subjective. Therefore, in evaluating results we have attempted 
to classify them according to the extent of actual anatomic damage as deter- 
mined clinically and radiologically. Thus, ankylosis of an interphalangeal 
joint of a toe, which may represent little incapacity, is classified under mod- 
erate to severe disability. It is apparent, however, that by using such 
criteria we are penalizing our therapeutic efforts in the assessment of our 
results in chronic articular infections. In chronic infections, cessation of 
drainage and ankylosis of the joint in a position of maximal function may 
represent a supreme therapeutic achievement to individual patients. How- 
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TABLE 7 
Results of Treatment in 46 Cases of Chronic Bacterial Arthritis* 


Outcome of Treatment 


Mode of Disability - 
Period Treatment Cases Restora- gegen er Insuffi- 
ormal Moderate tian ollow-up 
1939-45 Closed 3 
Open 15 2 8 3 2 
1946-51 Closed 4 1 2 1 
Open 14 1 8 4 1 
1952-57 Closed 3 2 1 
Open 6 2 2 1 1 
All periods Closed 11 2 3 5 1 
Open 35 1 4 18 4 
Total 3 7 5 


* Six cases of immediate amputation not included. 


ever, consideration of specific forms of treatment and results in chronic 
bacterial arthritis is more within the realm of orthopedic surgery and 
beyond the scope of this presentation. Restoration to normal refers to com- 
plete recovery, as far as can be determined clinically and radiologically. 
Mild disability implies limitation of motion, of less than 15 degrees, with 
or without mild discomfort, and minimal if any radiologic change. 

Our results as based on these criteria (tables 6 and 7) roughly parallel 
the results reported in other series.»* After the advent of antibiotics, about 
two thirds of our cases of acute bacterial arthritis culminated in restoration 
to normal, or with but minor disability. The chronic infections were less 
amenable to treatment and usually ended in severe disability. The greater 
the duration of infection, the greater the likelihood of disability. Favorable 
results were common in joints that were the sites of metastatic infection 


TABLE 8 


Distribution of 21 Cases Ending With Restoration to Normal or in Minor 
Disability, According to Site of Involvement and Mode 
of Production of Bacterial Arthritis 


Mode of Production 


Joint Total Cases 


Extension of 
Traumatic Soft-Tissue Metastatic Idiopathic 
Infection 


Knee 8 1 
Ankle 3 1 1 1 
Small joints of foot’ 6 2 3 1 
Small joints of hand 2 2 
bow 1 1 
Sternoclavicular 1 1 
Total- 1 6 
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(table 8). This is most likely explained by the fact that effective concen- 
trations of antibiotics reached the lesion at a time when there was still 
little or no necrosis or enclosed suppuration. 

Table 9 correlates site of involvement with mode of production of bac- 
terial arthritis in 15 cases that ended in amputation. As before stated, im- 
mediate amputation was carried out in seven cases, and amputation followed 
failure of less drastic therapy in eight cases. Only one of the 15 cases was 
an example of the acute variety, which followed compound fracture-disloca- 
tion of a distal interphalangeal joint of a finger. In the 14 cases of chronic 
bacterial arthritis, suppuration had been present for periods varying from 
two months to six years, and the infection in all of them was secondary 


TABLE 9 


Distribution of 15 Cases Ending With Amputation According to Site 
of Involvement and Mode of Production of Bacterial Arthritis 


Mode of Production 


Total Cases Trauma Extension 


Open Direct Soft-Tissue Osteomyelitis 
Fracture Penetration Infection 
Knee 1 1 
Ankle 1 
Small joints of foot 1 
Small joints of hand 1 


Total 4 2 3 


either to trauma or to extension of a contiguous infection. Digits were 
involved in eight of these cases. Within the time represented by this study, 
amputation for bacterial arthritis has not been resorted to at the clinic since 
1951, and only once since 1948. 


CoMMENT 


The decrease in total incidence of bacterial arthritis at the Mayo Clinic 
in recent years is attributable to decrease in incidence of the chronic form, 
since the incidence of the acute form has remained constant. ‘This obser- 
vation is in keeping with that of the New York Orthopedic Hospital, where 
the incidence of acute suppurative arthritis has not changed significantly 
over the last 20 years. The infection was usually mono-articular (70 of 
the 77 patients), which is characteristic of this type of arthritis.° Our ob- 
servation that the knee was the joint most frequently involved corresponds 
to the observations made by Heberling * and by Watkins and co-workers.* 
The finding that Staphylococcus pyogenes, Streptococcus pyogenes and gram- 
negative enteric bacilli, in that order, were the most common microorganisms 
isolated in our series corresponds to the findings of Buchman.* 

The observation that nearly all the acute infections responded to non- 
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surgical treatment, whereas the majority of chronic infections required 
surgical measures, parallels the observations reported by others.»* The 
advent of antibiotic therapy not only was of value in the treatment of acute 
bacterial arthritis but also may have had a favorable effect on the chronic 
type, as suggested by the fact that amputation has not been resorted to for 
bacterial arthritis at the clinic since 1951, and only once since 1948. 

The principles of management of bacterial arthritis include (1) cultural 
identification of responsible bacteria when possible, (2) discrimination in 
the selection of antibacterial agents, (3) elimination of factors that prevent 
free access of antibiotics to the site of infection, and (4) concurrent therapy 
designed to correct conditions predisposing to continued infection, such 
as diabetes mellitus. Bacteriologic studies, including in vitro inhibition 
tests, are essential because (1) mixed infections occur in approximately 15% 
of cases, especially those following penetrating wounds, (2) strains of micro- 
organisms resistant to antibacterial agents, exemplified by the staphylococci, 
are of increasing incidence, and (3) such studies are helpful in the selection 
of the antibiotic or the combination of antibiotics most likely to eradicate 
the infection rapidly. 

For bacterial arthritis due to Staphylococcus pyogenes, one must be 
cautious about considering any one agent as the drug of choice, because this 
organism has demonstrated remarkable ability to develop resistance to anti- 
biotic agents. If this organism is sensitive to the action of penicillin, that 
agent remains the drug of choice. Erythromycin is used if the organism is 
sensitive to it and resistant to penicillin, or if the patient is allergic to peni- 
cillin. If the staphylococcus is resistant to erythromycin, triacetyloleando- 
mycin ° may be used, since there is a 70% chance that the organism will be 
sensitive to this agent, thus holding the valuable novobiocin ° in reserve. 

If penicillin, erythromycin, triacetyloleandomycin or novobiocin cannot 
be used, one must then turn to agents of less applicability. One hesitates 
to use the tetracyclines today in hospitalized patients, because of the dis- 
turbances of normal bacterial flora and the superimposed infections that 
may ensue because of resistant organisms. Chloramphenicol is a good anti- 
staphylococcal agent, but its ability to depress the bone marrow militates 
against its more common use. The nephrotoxic agents, bacitracin and 
neomycin, can be given in only limited amounts and for minimal periods, 
but occasionally have application in combined therapy with another anti- 
biotic. Ristocetin’ has value, but the need to give it intravenously and 
the probability that it has toxic effects limit its application. Staphylococci 
rapidly develop resistance to streptomycin. Polymyxin B, the sulfonamides 
and the per at have little or no current application to the treatment 
of staphylococcal arthritis. Preparations that are currently being investi- 
gated, such as vancomycin® and kanamycin,? may provide newer anti- 
staphylococcal weapons in the future. However, these agents are capable 
of producing untoward reactions, including skin eruptions, renal irritation 
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and damage to the eighth nerve, and require parenteral administration for 
systemic effect. 

Fifty per cent or more of the strains of Staphylococcus aureus found in 
hospital populations are resistant to penicillin. Since this is the organism 
most commonly responsible for infectious arthritis, it is apparent that peni- 
cillin is no longer a panacea to be prescribed automatically in the initial treat- 
ment of suspected bacterial arthritis. 

Bacterial arthritis due to streptococci, in contradistinction, is usually 
combated best with penicillin. For a resistant strain such as S. faecalis, 
streptomycin also may be given in an attempt to promote killing of the 
invaders. Data are insufficient at this time to indicate whether such agents 
as ristocetin and vancomycin, given alone or in combination with penicillin, 
will be helpful in recalcitrant articular infections due to S. faecalis. 

In bacterial arthritis due to gram-negative bacilli of enteric origin, except 
possibly those of the genus Pseudomonas, it may be best to proceed with 
combined tetracycline-streptomycin therapy. When these organisms resist 
either type of agent alone, they may be eradicated by such combined therapy. 
Polymyxin B appears to be the drug of choice in bacterial arthritis due to 
Pseudomonas organisms, although some of these infections may respond to 
tetracycline-streptomycin therapy. Kanamycin is said to have an effect on 
some gram-negative enteric bacteria, but there are no current data on the 
application of the agent in this type of bacterial arthritis. 

In mixed infections due to both gram-positive and gram-negative organ- 
isms, it may be necessary to give several antibiotics simultaneously. Thus, 
one might give large doses of penicillin together with streptomycin in an 
attempt to eradicate S. faecalis, and simultaneously give a tetracycline agent 
in an attempt to eliminate coli-aerogenes organisms. Needless to say, how- 
ever, one attempts to keep the number of antibiotics used to a minimum. 

Whether intra-articular instillation of antibiotics,’° in addition to their 
systemic use, is utilized depends upon several factors, including the nature 
of the causative organism, the degree of local and systemic response to the 
infection, and the joint involved. Aspiration of such joints as the knee, 
followed by instillation of an appropriate antibiotic, appears advisable in 
acute bacterial arthritis of metastatic or idiopathic origin. In acute articu- 
lar infections secondary to contiguous cellulitis, adjacent osteomyelitis or 
trauma, local instillation of antibiotics is not advised. 

Failures encountered in the management of articular infections may de- 
pend upon some of the following factors: (1) virulence and number of the 
microorganisms, their susceptibility to antibiotics, and their ability to pro- 
duce antibiotic-resistant strains, (2) errors in selection and administration 
of the antibiotic agent and in supervision of the antibiotic regimen, (3) the 
patient’s response both to the presence of the microorganisms and to the 
antibiotics, since congenital or acquired defects in immunologic mechanisms, 
diabetes mellitus, and use of corticosteroids are some of the factors that may 
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retard healing, and (4) the nature of the lesion, since a chronic infection 
surrounded by a wall of fibrous tissue may disallow diffusion of antibiotics, 
or the presence of a foreign body may prevent healing. 

Antibiotic therapy, to be effective, must reach the focus before the 
walling-off process occurs; thus, the need for administration of the anti- 
biotic in effective amounts as soon as possible and for use of an agent 
especially designed for the particular infection is apparent. Since acute 
bacterial arthritis is an inflammatory process, with little or no necrosis, 
and is characterized by increased vascularity, blood-borne antibiotics prob- 
ably have maximal opportunity to provide a good effect. However, if 
within 72 hours an acute articular infection has not begun to respond to 
appropriate antibiotic therapy, surgical drainage is probably necessary. The 
rapidly destructive effect of a pyogenic exudate on hyaline cartilage has 
been demonstrated by Phemister;* delay in treatment may allow this de- 
structive mechanism to wreak havoc on a joint. 

In chronic bacterial arthritis the blood supply to the lesion may become 
diminished owing to vascular thrombosis, or even shut off by a wall of 
fibrous tissue. In such cases it is unreasonable to attempt to treat the 
central necrotic and suppurative part solely by the administration of agents 
that have to reach the focus by way of the blood stream. Prolonged admin- 
istration of an antibiotic prior to surgical treatment in chronic bacterial 
arthritis may produce only sublethal concentrations of the agent in the 
chronic focus and thereby cause the bacteria to develop resistance to it. 
In chronic infections a surgical procedure should consist of thorough excision 
of the bony and soft-tissue foci, including all sinuses, to allow maximal 
penetration by antibiotics. Although detailed discussion of the management 
of chronic bacterial arthritis is beyond the scope of this article, it may be 
said here that such infections are often not influenced by the local instilla- 
tion of antibiotics, because the agents cannot reach the entire lesion. 

If it is suspected that a synovitis reflects an infection, the joint should 
be aspirated and the fluid studied bacteriologically. It is preferable to needle 
a sterile joint rather than to allow an infection in the cavity to gain the 
advantage of time. The prognosis in infection of a joint is almost com- 
pletely dependent upon the rapidity with which the diagnosis is made, and 
results may be poor unless specific treatment is instituted during the initial 
stage of the disease. On the other hand, maintenance of function is likely 
if early diagnosis, appropriate antimicrobial therapy and surgical attention, 
when indicated, are instituted. If destruction of bone is apparent before 
treatment is given, it is unlikely that the integrity of the joint will be com- 
pletely restored. 

In addition to antibiotic and surgical measures, - other aspects of treat- 
_ment bear nention. Initially, immobilization is mandatory, but as soon as 
the infection appears to have resolved, physical therapy should be instituted. 
During the phase of immobilization, active contraction of muscles such as 
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the quadriceps should be encouraged. In chronic bacterial arthritis in which 
ankylosis appears inevitable, the joint should be splinted in its position of 
best function. 


SUMMARY 


Approximately a fourth of the 77 cases of bacterial arthritis encountered 
in a 19-year period at the Mayo Clinic were of the acute variety. Infections 
of the hip and brucellar, gonococcal, fungal and tuberculous infections were 
excluded from the study. In recent years the number of cases of bacterial 
arthritis at this institution has decreased, almost entirely because of the 
lesser number of chronic cases encountered. Penetration of the joint cavity 
by a wound, while less common in recent years, remains the most common 
mode of infection in our experience. In 70 patients the infection was mono- 
articular. The knee, ankle and small joints of the hands and feet were the 
sites most frequently involved. The microorganisms most often isolated 
from the involved joints were Staphylococcus pyogenes, Streptococcus pyo- 
genes and gram-negative enteric bacilli. The majority of acute infections 
responded to conservative therapy, but most of the chronic ones required 
surgical measures. About two thirds of the patients with acute infections 
treated after antibiotics became available had restoration of normal articular 
function, or were left with only minor disability. The chronic infections 
were less amenable to treatment, but since the advent of antibiotics the need 


for amputation has been rare. The disability that has resulted from chronic 
bacterial arthritis in the past should stimulate the physician to identify 
bacterial invasion of a joint promptly and to treat it properly. 


SuMMARIO IN INTERLINGUA 


Circa un quarto del 77 casos de arthritis bacterial incontrate al Clinica Mayo 
in le curso de un periodo de 19 annos esseva de typo acute. Infectiones del coxa e 
infectiones brucellari, gonococcal, fungal, e tuberculotic esseva excludite ab le studio. 
In recente annos le numero del casos de arthritis bacterial a iste institution ha 
decrescite, quasi integremente a causa del plus basse numero de casos chronic incon- 
trate. Penetration del cavitate articular per un vulnere—ben que minus commun 
in recente annos—remane le plus frequente modo de infection in nostre experientia. 
Le infection esseva mono-articular in 70 del casos. Le genu, le cavilia, e le micre 
articulationes del mano o del pede esseva le sitos interessate le plus frequentemente. 
Le micro-organismos isolate le plus frequentemente ab le articulationes afficite esseva 
Staphylococcus aureus, Streptococcus pyogenes, e bacillos enteric negative al Gram. 
Le majoritate del infectiones acute respondeva a mesuras therapeutic conservatori, 
sed le majoritate del infectiones chronic requireva mesuras chirurgic. Circa duo 
tertios del patientes con infectiones acute tractate depost le introduction de antibioticos 
obteneva le restauration de normal functiones articular o reteneva solmente minor 
grados de invaliditate. Le infectiones chronic esseva minus facile a tractar, sed 
depost le advento del antibioticos, le necessitate de effectuar amputationes es ex- 
ceptional. Le invaliditate que in tempores passate resultava de chronic arthritis 
bacterial deberea stimular le medico a effortiar se a identificar promptemente le in- 
vasion bacterial de un articulation e a initiar le appropriate tractamento. 
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CLINICAL STAFF CONFERENCE 


CHRONIC APHTHOUS STOMATITIS, HERPES LABIALIS AND 
RELATED CONDITIONS: COMBINED CiINICAL STAFF 
MEETING OF THE NATIONAL INSTITUTES 
OF HEALTH * 


Moderator: Epwarp J. Driscott, D.D.S.; Discussants: Inw1n I. Sure, D.M.D., 
SAMUEL Baron, M.D., Harotp R. STantey, Jr., D.D.S., and 
Joun P. Utz, M.D., Bethesda, Maryland 


Dr. Epwarp J. Driscott: The subject, “Chronic Aphthous Stomatitis, 
Herpes Labialis and Related Conditions,” should be of personal interest because 
I think it is conservatively estimated that between 20 and 30% of the population 
are so afflicted. It should also be of academic interest because, despite the fact 
that a voluminous amount of work has been reported in the scientific literature, 
we are today actually only slightly further along than we were 50 years ago. 

Some of you may feel some indifference about this subject. Granted, you 
may say, 20 or 30% of the population are so afflicted; the incidence is possibly 
high, but isn’t the morbidity low? This may be true for many of the cases of 
so-called uncomplicated herpes, which is probably merely distressing and an- 
noying. In other categories the symptoms can be alarming, particularly in the 
recurrent aphthous stomatitis group, in periadenitis mucosa necrotica recurrens, 
and related conditions. The following photographs illustrate this point. 

Figure 1 shows a fairly typical example of aggravated recurrent aphthous 
stomatitis in a 26 year old girl who has been under our care for about 18 months. 
She has classic lesions, some of which can be seen clearly in this photograph, 
taken when she did not have many lesions. I say that seriously, because for 
a period of several months she had by actual count from seven to over 100 of 
these lesions at one time. These were on the buccal mucosa, in the peritonsillar 
area, and even in the sublingual area. They appeared on the dorsum of the 
tongue and on the gingiva, where they seldom occur. You cannot say this is 
a grave illness generally, but it is serious to this patient. 

Figure 2 shows a 64 year old white female who was studied here for a period 
of about nine months. She had a roving, ulcerating type of lesion, which started 
on the left side of the palate and migrated to the right side at the same time that 
the original lesion was healing. As the right side healed the left side again 
broke down into a large ulcer, which remained for about six months, becoming 


* Received for publication March 16, 1959. 

This is an edited transcription of a combined clinical staff conference at the Clinical 
Center, Bethesda, Maryland, by the National Institute of Dental Research, National In- 
stitutes of Health, Public Health Service, Department of Health, Education, and Welfare. 

Requests for reprints should be addressed to Edward J. Driscoll, D.D.S., National 
Institutes of Health, Bethesda 14, Maryland. 
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Fic. 1. Recurrent aphthous 


Fic. 2. , Large, resistant palatal ulcer in a 64 year old woman. 
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progressively deeper. It came within 1 to 2 mm. of invading the maxillary sinus 
and the floor of the nose. 

Figure 3 shows a patient we studied jointly with investigators of the National 
Institute of Allergy and Infectious Diseases several years ago. This young 
lady, who was 21 years old, had had this affliction since she was 12 and had con- 
sistently suffered from at least one of these very sore and tender lesions. When 
this picture was taken she had one lesion on the lower lip. She also had several 
in the posterior portion of the mouth. This particular case was diagnosed 
histopathologically as consistent with “periadenitis mucosa necrotica recurrens.” 


Fic. 3. Periadenitis mucosa necrotica recurrens in a 21 year old girl. 


I have presented these few cases, about whom you will hear more later, to 
show that this disease has some rather serious aspects as far as the patients are 
concerned. 

Dr. Irwin I. Ship, of the staff of the National Institute of Dental Research, 
has studied not only the American but also most of the European literature of 
the past 50 years. It is from this literary research that he will bring us up to 
date on current concepts of the etiology of herpetic stomatitis, recurrent aphthous 
stomatitis and related conditions. 


Dr. Irwin I. Sip: Three rather common diseases are the subject of our 
discussion today. The first, primary acute herpetic gingivostomatitis, is an 
acute inflammatory viral disease which is characterized by vesicular and ulcera- 
tive lesions on the mucous membranes of the mouth, accompanied by generalized 
symptoms. The second, recurrent herpes labialis, better known as the common 
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“cold sore” or “fever blister,” is a recurrent vesicular eruption on the lips. 
The third, recurrent aphthous stomatitis, is characterized by recurrent episodes 
of painful oral mucosal ulcerations. 

A simultaneous discussion of these apparently unrelated conditions seems 
indicated because of the view of some observers that all are viral in origin and 
that they may be caused by the same (herpes simplex) virus. 

The incidence of primary acute herpetic gingivostomatitis is not known. 
Upon careful examination of reports of stomatitis in orphanages and children’s 
homes, one surmises that this is more common than previously has been sus- 
pected. Both sexes appear to be equally affected. In one series,’ 30% of the 
cases appeared in children less than three years of age, and 70% in children less 


_Fic. 4. Primary acute herpetic gingivostomatitis in a seven year old female. A shows 
vesicular eruption on the lips; B shows discrete and confluent ulcerations on the tongue. 


than six years of age. In the last decade, however, there have been reports of 
this disease in adults.? The clinical picture is similar, but both the local lesions 
and the systemic reaction are less severe in the adult. 

Acute herpetic gingivostomatitis is characterized by a prodrome of 12 to 24 

hours, with malaise, gastrointestinal upset, headache and low grade fever. In 
infants, dehydration accompanying high fever is common in the early stages 
of the acute disease. The high fever usually falls after the appearance of oral 
ulcerations. 
_ The acute disease lasts from seven to 10 days in the child, and for a some- 
what shorter period in the adult. Mucosal ulcerations appear in the mouth after 
the third day. There is local lymphadenitis, and the difficulty in alimentation 
due to pain may represent the primary clinical problem, particularly in infants 
and young children. 

A seven year old female who was referred to us on the fifth day of illness 
is shown in figure 4. After an insidious onset, fever of 103° F. developed on 
the third day. On the fourth day a generalized vesicular eruption appeared on 
the gingival and labial mucous membranes. On the fifth day the vesicles had 
broken down into ulcerations, and the fever was reduced to 100° F. Cultures 
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taken from vesicular fluid yielded herpes simplex virus. There were discrete 
and confluent ulcerations on the tongue and other mucous membranes. The 
discrete ulcerations were round to oval, measured from several millimeters to 
1 cm. in diameter, had regular margins and a gray-white fibrinous base, and 
were surrounded by a bright erythematous areola. 

In the adult the disease is more insidious in onset and is accompanied by less 
severe systemic disturbances. Primary acute herpetic gingivostomatitis in a 
26 year old female is shown in figure 5. The patient presented with a chief 


Fic. 5. Primary acute herpetic gingivostomatitis in a 26 year old female. A and B 
show local gingivitis with hyperemia and edema of the marginal gingivae on the second day. 
C shows vesicular eruption on the gingivae, fourth day. D shows discrete and confluent 
ulcerations on the soft and hard palate on the fifth day. 


complaint of malaise, headache, and pain in the gingiva adjacent to the upper 
anterior and posterior teeth. Local gingivitis with hyperemia and edema could 
be seen on the second day. Two days later there was a generalized erythema- 
tous reaction in the oral mucous membranes, with a vesicular eruption in the 
gingivae. On the fifth day, multiple discrete and confluent ulcerations appeared 
on the labial and lingual mucosa, as well as that of the soft and hard palate. By 
the tenth day, all lesions had healed uneventfully, leaving no scars. Herpes 
simplex virus grew in cultures of these lesions. A history of contact was ob- 
tained in 50% of cases in one series.* 

Patients with primary acute herpetic gingivostomatitis do not have circulat- 
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ing antibodies to the virus of herpes simplex at the onset of the disease. There 
is a characteristic rise in antibody titer that appears at the seventh to tenth day 
and continues to rise until approximately the thirtieth day. The high titers 
maintain their levels throughout life. 

Although recurrences of ulcerations of an abortive nature have been reported 
in select patients,? there have not been a sufficient number of long-term follow-up 
studies to determine whether recurrent ulcerations persist throughout life. In 
retrospective studies of other ulcerative diseases of the oral mucous membranes 
under discussion today, the history of an acute viral gingivostomatitis has not 
been proved. 

Recurrent herpes labialis, the second disease under consideration today, is 
more commonly referred to as the “cold sore” or “fever blister.” The incidence 
of this disease is not known, since it has never been carefully reviewed in large 
population groups. It is thought, however, that more than 50% of the popula- 
tion at one time or another suffers from these diseases.* The basis for this 
estimate has been the recognition that from 55 to 90% of the adult population 
maintains high levels of circulating antibodies to the herpes simplex virus.* ° 
Likewise, age and sex incidence are not known. 

The disease is characterized by recurrent episodes of vesicle formation on 
the lips, usually on or near the mucocutaneous junction. The vesicle is preceded 
by a prodrome of 24 to 48 hours, marked by a peculiar hyperesthesia and burning 
sensation in the region of the forming lesion. Individuals who suffer frequent 
episodes of cold sores can predict the onset of a lesion 12 to 24 hours prior to 
the actual appearance of any pathologic changes. The lesions last from three to 
10 days and are rarely accompanied by any systemic changes. Localized edema 
and erythema of the lip are the initial clinical findings (figure 6). During the 
following 24 to 48 hours a vesicle appears. This varies in size, but it usually 
measures from 3 to 10 mm. in diameter, is round or oval, and contains a clear, 
colorless fluid. Cultures of this fluid yield pure herpes simplex virus. Within 
several hours the vesicular membrane is disrupted, leaving an ulceration that is 
irregular in outline, with somewhat undermined margins. The base is sero- 
hemorrhagic, and there is a lack of an erythematous areola surrounding the 
lesion. During the following day the serohemorrhagic base coagulates, and 
healing, from both the margins and the base, proceeds uneventfully. Seven to 
10 days after the onset of symptoms the lesion heals completely, leaving no scar. 

As previously mentioned, fluid removed from the vesicle will yield herpes 
simplex virus. Serologic study reveals that antibody titers are high initially 
and show no changes during convalescence. Inclusion bodies are found in early 
biopsy specimens. 

‘Recurrences in susceptible patients vary from one lesion every few years to 
weekly episodes of labial ulceration. One of the most remarkable features of 
this rather common disease is the variety of changes in the external and internal 
environments that appear to play an active role in recurrences of cold sores. 
Among these are fever, natural or induced, emotional stresses, allergy and sun- 
light. To explain these facts, one theory proposes that the virus of herpes sim- 
plex enters the body at an early age, probably causing the acute disease previously 
discussed. In susceptible patients, recurrent manifestations of the virus appear 
in the form of vesicular lesions on the lips at times when general resistance is 
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lowered.® As we will see, recognition that many of these same, apparently non- 
specific changes can trigger recurrences of aphthous ulcerations has been the 
principal evidence for the thesis that herpes simplex is responsible for recurrent 
aphthous stomatitis. 


Fic. 6. Recurrent herpes labialis is shown at various stages: A, at 18 hours; B at 
36 hours; C, at four days; D, at 24 hours; E, at 48 hours; F, at six days. 


In 1942, Black? proved the relationship of primary acute herpetic gingivo- 
stomatitis to herpes iabialis by inoculating the gingiva of a young girl who had 
no antibodies to the herpes virus with material removed from a labial vesicle 
of a cold sore in an adult. Within a few days she developed the characteristic 
clinical picture of primary acute herpetic gingivostomatitis. The expected rise 
in antibody titer to the herpes simplex virus occurred. 

Recurrent aphthous stomatitis is characterized by the recurrent appearance 
of painful ulcerations on the oral mucous membranes. The nomenclature of 
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this condition is quite complex: it has been variously referred to as “acute 
aphthous stomatitis,” “vesicular stomatitis,” “maculofibrinous stomatitis,” 
“canker sores,” “dyspeptic ulcers,” “habitual solitary aphthous ulcers,” “mu- 
cosal ulcers” and “periadenitis mucosa necrotica recurrens,” as well as many 
others. 

The appearance of ulcerations on the oral and genital mucosa associated with 
cutaneous and ocular disease has been described as “Behcet’s syndrome.” In 
the only study which investigated incidence,’ this disease was reported to affect 
19% of the population. Female victims predominate, as approximately one in 


Fic. 7. Early mucosal lesion in a 28 year old male. Several hours before this photo- 
graph was taken the patient reported the onset of hyperesthesia and burning in the buccal 
mucosa. No mucosal changes were noted at that time. Several hours later the focal 
round hyperemic zone, measuring 2 to 3 mm. in diameter, was noted. This lesion proceeded 
to form a typical aphthous ulceration by the next morning. 


four suffers from recurrent aphthous ulcerations as compared with one in six 
males. In both sexes the onset of disease occurs most frequently in the second 
decade. 

In the female the incidence is highest in the third decade and remains high 
through the eighth decade of life, while in the male the peak diminishes rapidly 
after the fifth decade and disappears by the end of the seventh. Forty-five 
per cent of 120 cases gave a family history of this disorder. Periodicity may be 
continuous or irregular, recurrences varying from one or two lesions per year 
to several hundred present in the mouth at one time. 

The initial pathologic changes are preceded by a prodrome of from one to 
24 hours, usually four to 12 hours, during which there is a sensation of hyper- 
esthesia and burning in the affected mucosa similar to that felt before the onset 
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Fic. 8. Characteristic narrow, regular and well marked erythematous halo surrounding 
recurrent aphthous ulceration. The capillaries appear to be oriented in a radial fashion 
from the center of the lesion. This is one of the morphologic changes that can be observed 
through microscopic examination of the formation of experimentally induced lesions. 


of a cold sore. The labial and buccal mucous membranes are the most com- 
mon sites, particularly in the mucosal folds. The tongue, floor of the mouth, 
palate and gingivae are also affected, but less frequently. The initial change is 
the appearance of a very small erythematous macule, measuring approximately 


1 to 3 mm., which grows but rarely becomes larger than 1 cm. (figure 7). A 
central blanched region appears and breaks down after several hours. This 


and erythematous areola can be seen readily. Lesions correspond to the interdigitation of 
the upper and lower front teeth. 


i 
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Fic. 9. Traumatic factors in the initiation of recurrent aphthous ulcerations. Lesions aso 
on the tongue of a 12 year old female. The regular margins, grayish yellow fibrinous base aie 
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forms a shallow crateriform ulceration which has regular, sharply delineated 
margins, is not undermined, and has a gray-yellow fibrinous base. The lesion 
is surrounded by a narrow, well marked erythematous halo (figure 8). There 
is little if any edema or other local reaction. These lesions are extremely painful, 
and eating, talking and other facial movements can become difficult maneuvers. 
The pain appears to be out of proportion to the clinical appearance of the actual 
lesions. The ulceration persists for from seven to 10 days and heals slowly, 
from the margins toward the center, without leaving a scar. There has been 


Fic. 10. Recurrent aphthous ulceration resulting from trauma. (Same patient as in 
figure 7.) One day prior to this photograph: (4) the patient reported that she had bitten 
her cheek during sports activities in school. Rather than healing rapidly, this lesion per- 
sisted and formed an aphthous‘ ulceration. Five days later the classic characteristics of 
the aphthous ulceration could be seen (B). After the ninth day, healing appeared to be 
extending from the margins toward the center of the lesion (C). By the fourteenth day 
the lesion was almost ‘healed (D). 


some controversy in the literature as to whether aphthous ulcerations pass 
through an ephemeral vesicular stage during their formation: However, we 
have not observed vesicular stages in aphthous ulcerations in any of our patients. 

In gertain individuals, lesions frequently arise in areas of the mouth that are 
susceptible to trauma, such as the tip of the tongue and the buccal mucosa. 
Lesions afe frequently noted on these tissues in areas corresponding to the 
interdigitation of the teeth (figure 9). Indeed, minor trauma, such as biting 
of the lips or cheeks during active sports, or local anesthetic injections by the 
dentist, are frequent precursors to recurrent aphthous ulcerations in some _in- 
dividuals (figure 10). Yet the duration and clinical appearance of the lesions 
clearly differentiate them from traumatic lacerations. The latter have irregu- 
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larly undermined margins, are accompanied by inflammatory changes, and heal 
in from two to five days. Ulcerations on the tongue often achieve a depth of 
several millimeters. Figure 11 shows a recurrent aphthous ulceration of six 
days’ duration in a 35 year old white female. This woman has experienced 
bi-weekly episodes of recurrent oral ulcerations since menarche. Pink granula- 
tion tissue containing regenerating filiform papillae is frequently noted as healing 
slowly proceeds from the margins of the ulcer toward the center. 

Swabs, scrapings and biopsy material taken from aphthous lesions have been 
cultured in a variety of tissue cultures and living animal hosts. We have been 
uniformly unsuccessful in attempts to grow herpes simplex or other virus from 
recurrent aphthous ulcerations in all stages of formation and healing. Stark 
et al.° compared antibody titers to the virus of herpes simplex in a large group 
of patients with recurrent aphthous stomatitis and a large group from the general 


Fic. 11. Recurrent aphthous ulcerations on the tongue. A shows a six-day-old 
aphthous ulceration. Tongue lesions frequently achieve a depth of several millimeters. 


B shows the same lesion after 14 days. Note the hypertrophic granulation tissue containing 
regenerating filiform papillae. 


population. They found that 55% of aphthous stomatitis patients and 85% of 
the control population had high titers. A group of investigators at the Phila- 
delphia Children’s Hospital *° compared the ratio of individuals suffering from 
recurrent aphthous stomatitis having high titers of antibody to that of individuals 
recovering from primary acute herpetic gingivostomatitis and to that of a group 
subject to recurrent cold sores. They again found that a smaller proportion of 
individuals with aphthous stomatitis showed high levels of antibody than did 
those in the other two groups in which high titers were always present. I 
feel that this is presumptive evidence that herpes simplex virus is not the primary 
etiologic factor in this disease. 

At various times a multitude of factors have been suggested as having pri- 
mary etiologic significance in this disease. Some of these are emotional trauma. 
vitamin deficiency, food or drug allergy, endocrine disturbances and _ local 
trauma. The observation that recurrences are frequently coincident with men- 
strual périods and often disappear during pregnancy has led to much speculation. 
The relationship of these factors to the disease or to latent virus infection is 
obscure at this time. 
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Why, then, has recurrent aphthous stomatitis been considered to be another 
manifestation of herpes simplex infection? Perhaps—for lack of a more suitable 
explanation—the nature of the recurrences, the grossly similar appearances of 
the lesions, the similarity of initiating environmental or internal factors, and the 
clearly defined unresponsiveness to any and all forms of systemic or local therapy, 
have all helped in this erroneous classification. 


Dr. Epwarp J. Driscott: Dr. Samuel Baron, of the Division of Biologics 
Standards, will discuss the viral aspects of these conditions. He has been codp- 
erating with us on this problem for some time. 


Dr. SAMUEL Baron: I should like to divide my discussion into two parts: 
first, to discuss briefly the viral aspects of the diseases mentioned; second, to 
consider some mechanisms involved in the establishment of any chronic virus 
infection. 

The diseases caused by the herpes simplex virus (the acute and recurrent 
form of herpes labialis) have characteristics which distinctly separate them from 
chronic aphthous stomatitis.? In herpes simplex diseases, the virus can be 
readily isolated in HeLa cells, mice, rabbits, and the embryonated egg, whereas 
in chronic aphthous stomatitis such attempts at isolation usually have been un- 
successful. Our few virus studies have included attempts to culture viral agents 
from chronic aphthous stomatitis lesions on LAC and KB cell cultures main- 
tained in the new skim milk medium."* These have been unsuccessful to date. 

There is another marked difference between the two diseases. All patients 
with acute and recurrent herpes labialis have antibodies to the herpes simplex 
virus. In the recurrent form there is usually no rise in antibody titer when a 
new lesion appears. Among groups with chronic aphthous stomatitis there 
were some individuals with antibodies to the herpes simplex virus and others 
without antibodies to this virus.?. It is a general rule that almost all viruses 
_ evoke an antibody response after infecting man. It is unlikely that a patient 
with chronic aphthous stomatitis who lacks antibodies to herpes simplex is in- 
fected by herpes simplex virus. Thus, we may reasonably eliminate herpes 
simplex virus as the cause of chronic aphthous stomatitis. 

A recapitulation of some of the mechanisms of a chronic virus infection, using 
data that have become available within the last few years, may aid in understand- 
ing the pathogenesis of recurrent herpes labialis (and chronic aphthous stoma- 
titis, if it is caused by a virus). 

In recent years, cell culture models have been developed which may lead us 
to understand some of these chronic conditions.’ A culture vessel may be made 
to contain virus and a mass of cells. In chronically infected cell cultures, a 
balance exists between the virus which tends to destroy the cells and the cells 
which multiply and replace dead cells. A simplified example is presented in 
figure 12. It is known that when a cell is present in a nutrient fluid, it will 
replicate itself after a certain amount of time (line 1, figure 12). This is the 
usual cell culture system, which is one of the virologists’ most important tools. 
A virus which infects one cell will penetrate the cell, multiply to about 100 
particles, become released from the cell, and cause the cell to die (line 2, figure 
12). If virus is placed in contact with excess antibody and a period of time 
allowed to elapse, an antibody-virus combination will occur, rendering the virus 
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noninfectious. An excess of antibody will remain (line 3, figure 12). The 
first three equations are combined if we assume a mixture of 100 viruses, 10 
cells, nutrient fluid, and an excess of antibody (line 4, figure 12). After a proper 
interval at 37° C., most of the virus is neutralized by the excess antibody. The 
remaining virus succeeds in infecting at least one cell, which dies as the result 
of infection and produces 100 virus particles. The other nine cells which were 
protected by the antibody use the nutrient to replicate, making a total of 18 cells. 

We now have a system which after 18 hours is similar to that before the 
18 hours elapsed—living virus, living cells, nutrient, and excess antibody. The 
cycle of neutralization, infection and replication would repeat many times, and 
with each step the virus remains constant and the cells increase in number. 
This represents an actively multiplying cell culture system in which virus is 
also multiplying, but the amount of virus is held down by the antibody content. 
The nature of the virus, the type of antibody and the cells are variables which 


1. Cell + Nutrient > 2 Cells 
2. 1 Virus + 1 Cell + 100 Viruses + 1 Dead Cell 
3. 1 Virus + X!-Antibody —————> Antibody-virus + X-Antibody 


4. 100 Viruses + 10 Cells + ————> 99 Antibody-virus + X-Antibody + 
Nutrient + X-Antibody 18 Cells + 1 Dead Cell + 100 
Virus 


1 X = excess 


Fic. 12. Effect of mixing virus, cell and antibody to virus. 


influence the resultant equilibrium. There are many mechanisms which decrease 
the virus content and result in a similar, chronically infected cell culture system. 
As shown in figure 12, antibody was the viral-suppressing mechanism considered. 
Also, many biologic fluids contain nonspecific virus inhibitors, for example for 
influenza virus and possibly for adenovirus. These inhibitors may tend to 
decrease the virus populations nonspecifically and to create a similar chronically 
infected system. Another viral suppressive factor is heat inactivation. Large 
fractions of virus populations which are highly susceptible to heat are rapidly 
rendered noninfectious at body temperature. Adenovirus is an example of a 
virus which participates in a chronic infection, possibly because it multiplies 
rather slowly. 

Table 1 summarizes many of the factors which favor chronic virus infections. 
We have already considered mechanisms which decrease virus concentration and 
may result in an equilibrium between growing cells and multiplying virus. 
Interference by noninfectious virus is another mechanism which has been dem- 
onstrated in tissue culture. Western equine encephalitis in cell culture at 37° C. 
will inactivate rather rapidly. A noninfectious form is produced which can 
still penetrate the cell and interfere with infection by live virus, thus protecting 
the cell. The susceptibility of the cell is often decreased by its biochemical de- 
rangement and by the lack of a nutrient. A clear example is the psittacosis 
virus in chick embryo cell culture. When the infected cells are depleted of 
nutrient, the virus is not detectable and the cells survive for long periods. After 
nutrient is replaced, virus is elaborated by the cells and the cells die. 

There is artother phenomenon which tends to result in a chronic or subacute 
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type of infection: viral separation from antibodies. In this case the virus multi- 
plies on a body surface, such as the intestinal mucosa, or only within cells. In 
these instances the virus is located away from host antibody. An example of 
a surface infection is poliomyelitis. In this instance the intestinal surface is 
infected by poliovirus and antibody formation is induced in the host. The 
antibody does not stop the virus from multiplying, because the antibody is un- 
able to diffuse effectively to the infected intestinal surface. For unknown 
reasons, however, after about eight weeks the virus stops multiplying in the 
intestinal cells. 

Certain tumors provide another example of a chronic infection where the 
virus is protected from antibodies. Here the virus is within the cell but not 
lethal to the cells. Each time the cell multiplies (presumably because of virus 
stimulation), virus is distributed to both daughter cells. Antibody is unable 
to penetrate the cell membrane, and the virus is therefore protected from the 
action of antibody. 


TABLE 1 
Some Possible Mechanisms Favoring Chronic Virus Infection 


Decreased virus concentration (poliovirus, adenovirus, Coxsackie A-9) 
Interference by noninfectious virus (western equine encephalitis virus) 
Decreased cell susceptibility 

Nutrient lacking (psittacosis) 
Protected from antibody 

Surface infection (poliovirus) 

Within cells (tumor viruses) 


This concludes the summary of some mechanisms of chronic virus infection 
which have been studied to date. Many of these could explain the mechanism 
of chronic herpes labialis and chronic aphthous stomatitis if it is of viral origin. 


Dr. Epwarp J. Driscott: We can determine many diseases specifically by 
biopsy, but I understand that in the stomatitis under discussion the histopatho- 
logic characteristics are notorious for their lack of specificity. Identifying cri- 
teria are conspicuous by their absence. Dr. Harold R. Stanley, Jr., of our 
staff, will discuss briefly the interesting and important features of this disease 
from the pathologist’s viewpoint. 


Dr. Harotp R. STANLEY, JR.: Despite their varied clinical picture, the 
gross and microscopic studies of these oral lesions suggest that most of them 
can be placed into one histopathologic category, except for the herpetic ulcers. 
The pathologic components of the lesions are quite uniform although the size 
and depth may vary considerably. 

Herpetic lesions are consistently superficial, involving the epithelium and 
adjacent lamina propria (figure 13). A fragment of a rete peg reveals inclusion 
bodies within the nuclei of the epithelial cells (figure 14). The peripheral con- 
centration of the nuclear chromatin and the nuclear swelling has been described 
as a “ring formation.” At the time of rupture of the herpetic vesicle, the ma- 
jority of inflammatory cells in the lesion are neutrophilic leukocytes. As healing 
of the ulcer progresses, lymphocytes and plasma cells become more prevalent. 
Since herpetic lesions commonly heal within a week and are easily diagnosed 
clinically, biopsies are not usually done. The ulcers of chronic aphthous stoma- 
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titis or of periadenitis mucosa necrotica recurrens may persist for months, and 
biopsies are often done or the lesions completely excised. 

In the case of the 26 year old woman described by Dr. Driscoll, a biopsy was 
taken from an ulcerated lesion of four days’ duration. A dense chronic inflam- 
matory infiltrate extends deep into the submucosa (figure 15). In his original 
publication, Sutton '* remarked on the discrepancy between the extensive chronic 


Fic. 13 (above). Herpetic stomatitis, tongue, from an autopsy. The herpetic lesions 
are located where the epithelium is disrupted. The inflammatory reaction extends slightly 
beneath the level of the epithelium (x 13). 

Fic. 14 (below). Herpetic stomatitis, tongue, from an autopsy. A higher power of 
figure 13, demonstrating viral inclusion bodies (x 980). 


inflammation and the short clinical history. It is possible that the mucous mem- 
brane is continuously inflamed in periadenitis mucosa necrotica recurrens and 
that ulcers appear and disappear on chronically diseased surfaces. 

In the case of the 64 year old woman, a wedge biopsy was examined of the 
large palatal lesion, which had been present for four months. The ulcer was 
deep and had necrotic, chronically inflamed margins (figure 16). At the time 
of biopsy, its appearance was diagnostic of periadenitis mucosa necrotica re- 
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currens, as defined by Sutton. He pointed out that some cellular infiltration 
was found in the neighborhood of the basic membranes of the acini, but the 
mucous cells were normal in size and contour, and stained as deeply and as well 
as those seen in unaffected tissue. The deeper glandular structures appeared 
to be only slightly if at all affected. Yet he chose to use the term “periadenitis,” 
which emphasizes the glandular component and therefore suggests that the 
mucous glands are the seat of the disease (figures 16 and 17). 


Fic. 15. Buccal mucosa. A chronic aphthous ulcer, illustrating the characteristic 
dense, chronic cellular infiltrate (X 34). 


Sutton’s patient was a 16 year old boy who complained of red nodules which 
developed on his oral mucosa almost fortnightly. About the fourth day after 
their appearance, each nodule became ulcerated when a cone-shaped mass or 
plug of mummified tissue sloughed from its surface. After the sloughing oc- 
curred, the ulcer became crusted with fibrinous exudate (figure 16). Note 
the penetration of the chronic infiltrate. The principal inflammatory cell in the 
exudate was the eosinophilic levkocyte. In this disease the body is evidently 
‘content to tolerate the presence of such lesions for months, without any apparent 
proliferative activity on the part of either connective tissue or epithelium. Ex- 
cept for a few lymphocytes in the interstitial tissue, the mucous glands are un- 
disturbed by the process in this instance (figure 17). A lesion from another 
patient illustrates a glandular lobule encompassed by the chronic infiltrate, with 
degenerative and necrotic changes in the acinic epithelial cells (figures 18 and 
19). 

Thus, depending upon the case, the ulceration and inflammatory reaction 
can remain above the level of the glands, can reach the glands, or can extend 
beyond them. The lesions differ in degree only, and any special classification 
based on the involvement of mucous glands seems unnecessary. 
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Ulcerated oral lesions of the Stevens-Johnson syndrome may resemble those 
of chronic aphthous stomatitis. An early intact vesicle was removed from a 19 e 
year old male (figure 20). Eosinophilic leukocytes predominated, especially e 
within the vesicle and the covering epithelium. Once the vesicle ruptured and . 


Fic. 16 (above). Palatal mucosa. An ulcer of periadenitis mucosa necrotica re- 
currens. Arrows mark lower margin of fibrinous exudate (x 13). 

Fic. 17 (below). Palatal mucosa. A higher power of figure 16, demonstrating 
lymphocytes in the interstitial tissue of a mucous gland nodule (X 235). 
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Fic. 18 ee Mucosa of anterior pillar of — A chronic aphthous ulcer with 
pene involvement of the soft tissues by the infiltrate, extending beneath the mucous 
glands (X 


Fic. 19 (below). Mucosa of anterior pillar of fauces. A higher power of figure 18, 
illustrating degeneration and necrosis of the glandular elements (X 250). 


a crust formed, the lesion could not be definitely distinguished histopathologically 
from other chronic aphthous ulcers. The lesions of the Stevens-Johnson syn- 
drome heal spontaneously within 10 days. 

Dr. Epwarp J, Driscott: The National Institute of Allergy and Infectious 
Diseases has long been interested in these conditions. As a matter of fact, they 
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were studying this problem several years before we became involved, being 
particularly concerned with acute herpetic gingival stomatitis and periadenitis 
mucosa necrotica recurrens. 

Dr. John P. Utz, with whom we worked on several of these cases, will com- 
ment on the microbiologic aspects of the condition. 

Dr. Joun P. Utz: We have been interested for some time in the problem 
of oral mucous membrane lesions of infections, and especially in viral etiology. 
The lesions we have seen can be grouped into two broad categories. The first 


Fic. 20. Gingival mucosa. An early vesicle of the Stevens-Johnson syndrome ( 70). 


of these, the more common, and the greater problem to the physician, is chronic 
aphthous stomatitis. Dr. Driscoll has already described what a severe illness 
this may. be for many patients. 

During the first few years of our study of this illness we attempted to isolate 
avirus. At the time these attempts at isolation were made, new technics of tissue 
culture had become available which suggested a renewed search, although, as 
Dr. Baron said earlier, all previous efforts had been fruitless. No virus was 
recovered from any of the tissues or specimens from our patients. 

The management of aphthous stomatitis is another perplexing aspect of 
this disease, and the use of cortisone has been mentioned in this regard. Before 
cortisone was used, vitamin C in high dosage, each of the new antimicrobic drugs 
as they became available, either locally or systemically, gamma globulin, iodides, 
gentian violet, applied locally, and a myriad of mouth washes had been used, 
with varying degrees of success. Following all these treatments, we came to 
the conclusion that there is no single treatment which will cure the illness. I 
believe, however, that aphthous stomatitis is a self-limited disease. We have 
seen patients who, for reasons unknown to us—and probably not because of 
any medicine we had given—cleared completely and remained so while under 
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our observation. The clinical aspects of this disease have been reviewed re- 
cently in an excellent report by Sircus et al.® 

The second group of oral lesions we have seen has been those of well estab- 
lished or very probable viral etiology. The first of these is caused by herpes 
simplex infection. Herpes simplex virus can be isolated readily in rabbit cornea, 
adult or suckling mice, in embryonated hen’s eggs and in tissue culture. 

Herpangina is a disease resembling herpetic stomatitis in some respects. 
This infection occurs primarily during the summer months and is marked by 
vesicular, erythematous lesions of the soft palate and tonsillar pillars that may 
progress to transient ulceration. This disease was originally described by 
Zahorsky in 1924, but through the work of Huebner and others here in Bethesda 
many years later, it was shown that some types of Coxsackie Group A virus 
were the etiologic agents. Herpes lesions can be distinguished from herpangina 
in that the former are not seasonal, and appear more often on the lip or tongue, 
and not so frequently on the soft palate. 

Pharyngeal-conjunctival fever associated with infection by some of the 
adenoviruses is sometimes accompanied by stomatitis. This is not vesicular, 
however, and this disease is more commonly manifested by a follicular and 
occasionally exudative pharyngitis. 

Recently we had a child referred to us for herpes simplex infection of the 
mouth and eye, but our investigations proved that the child had an accidental 
vaccinial infection.* Vaccinia or cowpox virus employed in immunization 
against smallpox may produce mucosal lesions of the mouth in the natural course 
of vaccination or as a result of accidental transmission from the vaccinated child 
to a playmate by direct contact. 

Herpes zoster infection sometimes involves the mucous membranes. In this 
instance the lesions are unilateral. Herpes zoster virus does not propagate 
readily in tissue culture. Dr. Thomas H. Weller has shown, however, that the 
virus does infect tissue culture cells, and that it can be passed to new culture 
tubes if the infected cells are ground and this material is inoculated.** The virus 
does not pass from the cells into the nutrient fluid, however, as do the other 
viruses just described. 

In this respect, as in a number of others, chickenpox virus resembles herpes 
zoster. In varicella, or chickenpox infections, vesicular lesions may be seen in 
the mouth bilaterally. These are surrounded by erythema and may progress to 
ulceration. : 

Measles virus produces an enanthem of the mouth which is a reddened area 
with a white to grayish center and is, classically, a Koplik’s spot. This is rarely 
confused with other mouth lesions, especially when skin lesions are present. 
Measles virus may be propagated in tissue culture. 

Infectious mononucleosis is perhaps the last of the common viral diseases 
causing oral lesions, although the virus causing this has not been isolated by 
any method. Here the lesion produced is characteristically a stomatitis or 
pharyngitis which may be exudative. I think that the vast majority of patients 
we have seen in the Washington area with the diagnosis of possible diphtheria 
have had mononucleosis. This has been true even when the exudate has been 
confluent, but it should be emphasized that in other places in this country the 
relative infrequency of diphtheria may not obtain. 


' 
| 
| 
| 
‘ 


Vol. 50, No. 6 APHTHOUS STOMATITIS AND HERPES LABIALIS 1495 


Stomatitis is seen less frequently in this country in rubella, foot and mouth 
disease in man, and in smallpox. > 


SUMMARIO IN INTERLINGUA 


Primari gingivostomatitis herpetic acute, recurrente herpete labial, e chronic 
stomatitis aphthose es tres conditiones que es frequentemente incontrate per dentistas 
e medicos. Primari gingivostomatitis herpetic acute es un acute morbo virusal de 
juveniles e juvene adultos, characterisate per le formation de grande vesiculas, bulias, 
e ulcerationes in le membranas mucose oral e in le pelle circumoral. Post un breve 
prodromo, le morbo acute mesme es accompaniate de mal de capite, febre, e malaise, 
le quales subside promptemente intra septe a 10 dies con curation complete. Le 
virus de herpete simplice pote esser culturate, e characteristic titros de anticorpore 
pote esser demonstrate durante le convalescentia. In recurrente herpete labial, 
eruptiones vesicular de un duration de inter tres e 10 dies recurre in le junction 
mucocutanee del labios a varie stadios del vita, usualmente associate con exposition 
al lumine solar, con catarrho commun, o con febre. Le virus de herpete simplice 
pote esser culturate, sed alterationes de anticorpore ha non essite observate durante 
le convalescentia. Tamen, in omne subjectos con iste condition, alte nivellos de 
anticorpore a herpete simplice pote esser demonstrate. Recurrente stomatitis aphthose 
es characterisate per le recurrentia de ulcerationes in le membranas mucose del bucca. 
De conformation ronde o oval, con margines regular, un base fibrinose de color gris- 
blanc, e un areola erythematose circumjacente, iste lesiones es extrememente dolorose 
e persiste durante septe a 15 dies, in dependentia de lor location e dimension. Ben 
que on ha multo speculate relative al causa de iste ulcerationes, specialmente con 
respecto al rolo de virus de herpete simplice, nulle del varie theorias ha essite demon- 
strate. Le isolation de virus in tal casos ha non essite uniforme, e individuos sus- 
ceptibile de contraher recurrente stomatitis aphthose non demonstra necessarimente 
anticorpore a virus de herpete simplice. In vista de iste constatationes, recurrente 
ulceres aphthose non pote esser considerate como de origine herpetic. 

Essayos de isolar virus ab lesiones de stomatitis aphthose, con le utilisation de 
certes del recentemente disveloppate technicas de cytocultura, ha remanite negative. 
In discussiones del mechanismos de chronic infectiones virusal, modellos histocultural 
esseva presentate. Le interrelation de virus, cellula hospite, e anticorpore esseva 
discutite. Le factores que promove chronic infectiones virusal in omne systemas 
de cultura es reducite concentrationes de virus, interferentia per virus non-infectiose, 
reducite susceptibilitate cellular (disrangiamento biochimic o carentia nutritional), 
e protection del virus per anticorpore specific. 

Ab le punctos de vista morphologic e histopathologic, omne le lesiones sub con- 
sideration—con le exception de herpete—pertine plus o minus al mesme categoria. 
In vesiculas herpetic, corpores de inclusion intranuclear es trovate formante un 
structura anular in le nucleo. Inflammation acute e chronic—variante in intensitate 
con dimension, severitate, e duration del lesion individual—es le characteristic, non- | 
specific aspecto pathologic de recurrente ulcerationes aphthose. Le inflammation 
pote attinger le glandulas mucosal o extender se multo in ultra de illos. | 

b Le diagnose differential de morbos ulcerative e vesicular del bucca e pharynge 
debe prender in consideration plure simile conditiones. Herpangina, characterisate 
per lesiones vesicular e erythematose in le palato molle de juvenes durante le saison 
estival, es causate per virus Coxsackie gruppo A. Febre conjunctival pharyngee, 
infection accidental per vaccino, herpete zoster, rubeola, varicella, e mononucleosis 
infectiose debe etiam esser prendite in consideration. Vitaminas, antibioticos, vac- 
cinos, globulina gamma, ioduros, violetto gentian, e multe altere medicationes esseva 
usate—sin grande successo—ante le advento de cortisona. Isto se ha a vices provate 
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efficace in le tractamento de recurrente stomatitis aphthose. In multe casos, remis- 
siones spontanee del morbo ha essite observate. 
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CASE REPORTS 


PANCYTOPENIA ASSOCIATED WITH DISSEMINATED 
TUBERCULOSIS * 


By W. Cooper, M.B., B.Ch. (Wits.), M.R.C.P. (Edin.), 
Johannesburg, South Africa 


THE importance of recognizing disseminated tuberculosis as a cause of ob- 
scure blood disorders cannot be sufficiently emphasized. Unless early diagnosis 
of the underlying disease is made and appropriate treatment given, a fatal 
outcome is almost inevitable. The purpose of this paper is to record a case 
of pancytopenia due to disseminated tuberculosis, and again to draw attention 
to the difficulties encountered in diagnosis. Another interesting feature of this 
case was that splenectomy restored the blood to normal, supporting the con- 
tention that in at least some of these cases hypersplenism is an important factor, 
responsible for the hematologic disturbance. 


REPORT 


A 49 year old man was admitted to hospital with a history of epistaxis for two 
days. In addition, he had lost 23 pounds in weight over the preceding three months, 
and had noticed severe sweating for the same period. On examination there was 
evidence of recent weight loss. His temperature was 103° F., and his pulse rate 
was 100 per minute. He was bleeding profusely from his nose and was pale. The 
liver was enlarged two fingerbreadths below the costal margin, and the spleen was 
palpable four fingerbreadths below the costal margin. Both organs were smooth and 
firm but not tender. The lymphatic glands were not enlarged. 

Investigations: The peripheral blood showed anemia; hemoglobin, 10.5 gm. per 
100 ml.; white cells, 1,800 per cubic millimeter (polymorphonuclears, 66% ; lympho- 
cytes, 31%; myelocytes, 3%); packed cell volume, 35%; MCHC, 30%. Platelets 
were extremely scanty. The bleeding time was 10 minutes (method of Duke), and the 
clotting time was five minutes (method of Lee and White). The bone marrow showed 
normal cellularity. The myeloid-erythroid ratio was 1:1, indicating slight erythroid 
hyperplasia in the form of a normoblastic reaction. Granulopoiesis appeared to de- 
velop along normal lines. Megakaryocytes were present in normal numbers, but no 
budding of platelets was seen. Schumm’s test was negative. Repeated blood cul- 
tures were sterile. Serologic tests for syphilis were negative. Neither L.E. cells 
nor malaria parasites could be detected in peripheral blood. Agglutination reactions 
to B. typhosus, and B. paratyphosus, B. melitensis, and B. proteus were negative. The 
blood urea was 24 mg. per 100 c.c. Hepatic function tests showed mild impairment. 
The serum bilifubin was normal on several occasions. The urine was repeatedly 


* Received for publication July 1, 1957. 
From the Coronation Hospital, Johannesburg, and the University of the Witwatersrand. 
Requests for reprints should be addressed to Dr. W. Cooper, Coronation Hospital, 
Johannesburg, South Africa. 
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sterile, and urobilin was absent. Neither coagulable protein nor Bence Jones protein 
was present. The chest was radiologically clear throughout the patient’s illness. 

Treatment was begun with 300 mg. of cortisone on the first day, and then main- 
tained on 50 mg. three times daily. At the same time the patient was given Terra- 
mycin, 250 mg. every six hours. Transfusions of fresh blood were given at frequent 
intervals. Bleeding from the nose stopped temporarily but began again, with high 
fever and sweating as prominent features. In view of the striking fever and sweat- 
ing, a diagnosis of disseminated tuberculosis was entertained. Cortisone and Terra- 
mycin were withdrawn after 12 days, and streptomycin, 1 gm. ‘daily, and isoniazid, 
100 mg. three times daily, were substituted. In spite of this change in therapy the 
bleeding tendency persisted, and pyrexia and sweating were unabated. Repeated blood 
transfusions did not influence the blood picture, which still showed a pancytopenia. 
The hemoglobin remained in the range of 10 gm., the white count constantly under 
2,000 per cubic millimeter, and platelets were still very scanty. Three weeks after 
antituberculous therapy, the patient developed severe abdominal pain and vomiting. 
There were marked tenderness and guarding in the left iliac fossa. This episode was 
thought to be due to intra-abdominal hemorrhage. The clinical condition of the 
patient was most unsatisfactory, and he deteriorated steadily. Although it was real- 
ized that, with chemotherapy, improvement might be delayed for several weeks, 
splenectomy was considered as it was felt that hypersplenism might be an important 
factor. 

Splenectomy was performed one month after chemotherapy had been instituted. 
The day following the operation a large number of platelets were found in the 
peripheral blood, and the white count rose to 14,600 per cubic millimeter (polymorpho- 
nuclears, 76%; lymphocytes, 18%; monocytes, 6%). The epistaxis ceased and the 
fever subsided gradually, becoming normal two weeks later. A blood count one 
month later showed the blood picture to be completely normal. Treatment with 
streptomycin and isoniazid continued, and when the patient was seen one year later 
he was perfectly well. The liver was not palpable, the sedimentation rate was 16 mm. 
in one hour (Westergren), and the peripheral blood was normal. Section of the 
spleen showed the presence of miliary tuberculosis. There was a slight increase in 
the fibrosis of the pulp, with some degree of atrophy of the malpighian corpuscles 
associated with areas of congestion. Caseous necrosis was present in the tubercles, 
but no tubercle bacilli were seen in suitably stained sections. 


DIscUSSION 


Blood disorders associated with disseminated tuberculosis have long been 
recognized. In 1938 Engelbreth-Holm* reported four cases of tuberculous 
splenomegaly in whom there were such striking changes in the peripheral blood 
that the primary blood dyscrasias were diagnosed. One case was thought to 
be pernicious anemia, another acholuric jaundice, and the third Banti’s disease. 
The correct diagnosis was not made until operation or postmortém examination. 
Similar cases have been described under different terms. In 1951 Ball et al.? 
reported three cases of acute tuberculous septicemia with leukopenia. Friend 
and Thackray in 1952* discussed the hematologic manifestations of atypical 
abdominal tuberculosis, while Medd and Hayhoe (1955) * preferred the term 
“tuberculous miliary necrosis,” and described in detail four such cases associated 
with pancytopenia. 

The mechanism of the blood changes is uncertain, and several theories have 
been advanced. That abnormal splenic function is responsible has been sug- 
gested by Engelbreth-Holm,’ who held that the emission of cells from the bone 
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marrow was controlled by this organ. In support of this theory, Weiner and 
Carter in 1941° reported a case of thrombocytopenic purpura who made a 
complete recovery after splenectomy, examination of the spleen revealing miliary 
tuberculosis. Friend and Thackray* described a similar case of thrombocyto- 
penia cured by splenectomy. In their case the spleen was normal in size, and 
microscopically there were some congestion and fibrosis of the pulp. In addi- 
tion, there were occasional small tubercles with caseous centers throughout the 
organ. 

On the other hand, direct invasion of the bone marrow has been held respon- 
sible. Blair and Pagel in 1947° reported a case of fulminating tuberculous 
septicemia with severe leukopenia and splenomegaly. Patches of necrosis with 
tubercle bacilli were found in the marrow. In a fatal case of thrombocytopenia 
and splenomegaly, Gouley et al. in 19497 reported having found widespread tu- 
berculosis of the bone marrow. Ball et al.*? considered that the leukopenia and 
anemia in their cases were also due to bone marrow involvement, and recom- 
mended marrow examination for tubercle bacilli as a diagnostic aid. 

These two theories were refuted by Medd and Hayhoe in 1955.* In their 
study of four cases of pancytopenia they found that splenomegaly was not a 
constant feature, and this, with a tendency to marrow hypoplasia, suggested 
that hypersplenism did not play a major role. Direct invasion of the bone 
marrow was also not a prominent feature, and in their review of previously re- 
ported cases where such invasion was present, they felt that it was not so exten- 
sive as to disturb hematopoietic function seriously. The histology of the tu- 
bercles in their cases was atypical, in that they consisted of miliary foci of necrosis 
with little cellular reaction. They compared these pancytopenias with the other 
blood disorders associated with disseminated tuberculosis, viz., leukemoid reac- 
tions, myelosclerosis and polycythemia vera. They postulated that all these 
reactions have a common mechanism, the active principals being the products of 
tubercle bacilli acting on an allergic, sensitive hematopoietic system. 

In the case reported here, pancytopenia associated with splenomegaly and 
a marrow of normal cellularity suggested that hypersplenism was responsible 
for the blood changes. Although splenectomy is not often recommended in 
secondary hypersplenism, satisfactory results have been achieved in a number 
of conditions, as in Gaucher’s disease * and in kala-azar.* In the case described 
here, chemotherapy did not bring about the expected improvement, and the 
patient appeared to be resistant to such treatment. The prompt and satisfactory 
improvement in the blood picture following removal of the spleen proved that 
splenectomy was a justifiable procedure. 

Diagnosis: The changes in the peripheral blood may be so striking and may 
so dominate the clinical picture that the underlying cause is apt to be overlooked. 
Since the disease runs a rapid and fatal course, it is imperative that an early diag- 
nosis be made and appropriate therapy promptly instituted. The complex fea- 
tures of this disease serve to emphasize the difficulty in making the correct diag- 
nosis. The usual criteria for diagnosing disseminated tuberculosis are often 

lacking. A negative chest x-ray is common. Miliary tuberculosis may be 
diagnosed in less than half the cases in whom the disease is found in the lungs 
at necropsy. Steiner in 1937 ?° found the typical radiologic signs in only 48% 
ef cases, and Chapman and Wharton in 1946** in 25% of 63 cases. Choroidal 
tubercles have been sought, with varying success. Other workers have at- 
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tempted to make the diagnosis by liver aspiration.1* Marrow aspiration has 
been used as a means of diagnosis by Schleicher,’* ** and by Emery and Gibbs,’* 
but these methods were not conclusive. Despite these aids, the difficulty in 
making a diagnosis during life is always present. Paulley in 1954%* reported 
a case of pancytopenia associated with high fever in a female of 28 years. Al- 
though a positive diagnosis was lacking, the patient was treated with strepto- 
mycin and isoniazid. Her fever abated rapidly and the Moon picture returned 
to normal after four weeks. 

A high fever, sweating and loss of weight associated with pancytopenia should 
bring this condition to mind, and where suspicion of this diagnosis is strong 
but cannot be confirmed, antituberculous chemotherapy should be instituted. 
Such treatment is justifiable and, if commenced promptly, might readily bring 
about a cure. 


CONCLUSIONS 


1. A case is described in whom pancytopenia with splenomegaly was asso- 
ciated with high fever, sweating and loss of weight. 

2. The patient was treated empirically with streptomycin and isoniazid be- 
cause the pronounced constitutional symptoms suggested underlying tuberculosis. 

3. Improvement of the blood picture was achieved only after splenectomy, 
indicating that in this case hypersplenism was responsible for the blood disorder. 

4. The clinical picture of this condition is described, and methods of diag- 
nosis are discussed. 
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SUMMARIO IN INTERLINGUA 


Es describite un caso de pancytopenia como aspecto presentatori de celate tuber- 
culose disseminate. Le patiente, un masculo de 49 annos de etate, habeva un historia 
de persistente epistaxis, sudoration, e perdita de peso. Al examine physic, ille se 
monstrava anemic e pyrexial, e su hepate e su splen esseva allargate. Le hemoglobina 
del sanguine peripheric amontava a 10,5 g per 100 ml; le numeration leucocytic esseva 
1.800 per mm?; e le plachettas esseva extrememente restringite. Le medulla ossee 
monstrava un cellularitate normal con leve hyperplasia erythroide in le forma de un 
reaction normoblastic. Le granulopoiese pareva disveloppar se in lineas normal. 
Megacaryocytos esseva presente in numeros normal, sed nulle gemmation de plachettas 
esseva vidite. Le roentgenogramma thoracic esseva negative. 

Le tractamento initial includeva cortisona, antibioticos, e transfusiones de san- 
‘guine. Le tendentia hemorrhagic persisteva, e le mesmo valeva pro le alte grados 
de febre e pro le sudoration. Viste iste ultime aspectos, un diagnose de tuberculose 
disseminate con pancytopenia esseva facite, e le medication esseva cambiate a strepto- 
mycina e isoniazido. In despecto de iste alteration del therapia, le epistaxis persisteva, 
e le pyrexia e le sudoration non subsideva. Le pancytopenia remaneva sin alteration, 
e le conclusion esseva proponite que hypersplenismo esseva responsabile pro certes del 
symptomas. Splenectomia esseva effectuate quatro septimanas post le institution del 
chimotherapia. Le die post le operation le numeration leucocytic montava a 14.600, 
e le plachettas esseva abundante. Le therapia antituberculotic esseva continuate. Un 
anno plus tarde, le patiente se portava perfectemente ben. Le hepate non esseva pal- 
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pabile. Le numeration hematocytic esseva normal. Sectiones de splen monstrava 
tuberculos miliar. 

Le mechanismo del dyscrasia de sanguine es mal comprendite. Tanto un anormal 
function splenic e invasion del medulla ha essite considerate como responsabile. Le 
pancytopenias ha etiam essite comparate con altere disordines del sanguine que es 
incontrate in tuberculose disseminate, i.e. reactiones leucemoide, myelosclerosis, e 
polycythemia ver. Le mechanismo commun in illos esserea le effecto de bacillos tuber- 
cular super un allergic systema hematopoietic. 

Le diagnose es difficile, proque signos positive del tuberculose es frequentemente 
absente. Negativitate del roentgenogramma thoracic es un occurrentia commun. 
Tuberculos choroidal es infrequente. Biopsia medullar e hepatic ha essite usate, sed 
le successo non ha essite uniforme. 

Le disordine in le sanguine pote esser si frappante que le morbo subjacente 
escappa facilemente al observation. Si le morbo non es tractate, illo seque un curso 
rapide e mortal. Le precoce institution de un appropriate tractamento require un 
prompte diagnose. Es recommendate que on pensa a iste condition in casos de pancy- 
topenia de origine obscur con associate alte grados de febre e sudoration. Mesmo 
in le absentia de un prova positive de tuberculose, le institution de un therapia anti- 
tuberculotic debe esser effectuate in omne tal casos. 
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OBSERVATION ON THE GENESIS OF CRISES IN 
SICKLE CELL ANEMIA * + 


By J. C. S. Paterson and C. C. Spracur, New Orleans, Louisiana 


Tue periodic crises which punctuate the natural course of sickle cell anemia 
were separated by Singer and his colleagues ‘? in 1950 into the following cate- 
gories: (a) the “aplastic” crisis, (b) the “hyperhemolytic” ‘crisis, and (c) “the 
aplastic-hyperhemolytic” crisis, in which there is both an abeyance of the 
delivery of cells from the marrow and an increase in the rate of hemolysis of 
the circulating red cells. This hematologic classification has been generally 
accepted, but with more emphasis put upon the “thrombotic,” “infarctive” or 
“symptomatic” crisis, an episode of fever and pain, without any significant 
change in the hemoglobin level.* Watson *° has stated that severe at- 
tacks often occur without exacerbation of the hemolytic process and without 
evident precipitating cause. Moreover, Diggs’ found no evidence of hyperhe- 
molysis during crises in his patients. Singer, recognizing that the attacks 
of fever and local pain may also be accompanied by a sudden decrease in the 
red cell count, included this type of crisis in his “hyperhemolytic” category, 
and stated that “the exact mechanism of this ‘hyperhemolytic’ type of crisis is 
not known at present.” 

Nevertheless, it is remarkable how often infection and crisis are associated 
with one another. Herrick,* in his description of the first case of sickle cell 
anemia on record, noted that his patient was suffering from upper respiratory 
tract infection when first admitted to hospital, and that he had bronchitis on 
two of his four subsequent visits to hospital. Huck ** stated that patients with 
sickle cell anemia are unduly susceptible to infection, particularly to tonsillitis 
and pneumonia. Beacham and Beacham‘ made a similar observation in their 
series of pregnant patients. Graham? suggested that infection may be “the 
immediate exciting agent in the production of acute seizures,” and Connell ® 
stated that “clinical manifestations are apparently precipitated by some inter- 
current disease, some surgical trauma or any factor which lowers the patient’s 
resistance.” Henderson ** found a high incidence of pneumonia in his series 
of cases, and noted that his patients often gave a history of upper respiratory 
tract infection prior to the onset of the pneumonia and crisis. Conley et al.,° 
reviewing their experience over a period of 10 years, found that symptoms of 
upper respiratory tract infection were among the features most commonly pre- 
‘sented by their patients on admission to hospital. 
* Received for publication October 22, 1957. 
From the Department of Medicine, Tulane University Medical School, New Orleans, 


Louisiana. 

+ This observation was made in the course of studies undertaken in connection with an 
award to Dr. G. E. Burch, Chairman of the Department of Medicine, by the John Simon 
Guggenheim Memorial Foundation for studies of sickle cell anemia and of methods for its 
treatment. 

Requests for reprints should be addressed to J. C. S. Paterson, M.D., Department 
Tropical Medicine and Public Health, The Tulane University of Louisiana, 1430 Tulane 


Avenue, New Orleans 12, Louisiana. 
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CASE REPORTS 


In the two patients whose histories are reviewed here, pyrexia appeared to 
determine the onset of crises. 


Case 1. A 15 year old Negro +irl was first seen and the diagnosis of sickle cell 
anemia made at the age of one year. For the next seven years she suffered only 
minor symptoms, but thereafter crises occurred about twice each year. These crises 
consisted, as a rule, of pains in the legs and back, and were accompanied by fever. 
On these occasions treatment usually included the transfusion of 250 to 500 ml. of 
whole blood. The patient was tall and thin, with marked pallor of the tongue and 
buccal mucosa; the sclerae were icteric; the spleen was not palpable. It was noted 
on several occasions that she would suffer loss of hair from the scalp and forearms 
during a crisis, and that the hair would grow again during remission. 

For several months during the. winter of 1953-1954 the patient was under ob- 
servation while studies were being made of the urobilinogen output under various 
conditions; and in February 1954, our intention was to observe the effect of cor- 
recting the anemia fully by blood transfusions. The patient was in good health at 
the time, her hemoglobin level being 8.4 gm. per 100 ml., hematocrit 25%, and 
reticulocytes 10 to 11%. Paper electrophoresis showed only hemoglobin-S. Her 
blood group was B Rh+, and on February 13, 15 and 16 transfusions of 500 ml. 
fresh B Rh + blood were given without incident. On February 18 the hemoglobin 
level was 12.9 gm. per 100 ml., hematocrit 39%, and reticulocytes 1.2%. A fourth 
trarisfusion of blood was begun (figure 1). About 45 minutes later, when approxi- 
mately 100 ml. blood had been given, a rigor occurred and the transfusion was 
stopped. The temperature rose to 103° F. and remained high for the next six days. 
In the evening of that day, six hours after the rigor, the patient began to have severe 
pains in the legs and back. There was marked tenderness on palpation of the legs, 
particularly over the right tibia. The urine was found to contain hemoglobin, and 
hemoglobinuria continued on February 19, persisting for 30 hours altogether. The 
pain was now less severe, but tenderness over the tibiae remained. The hemoglobin 
level and the hematocrit fell, as shown in figure 1.. On February 22, the hemoglobin 
level was 7.95 gm. per 100 ml. and hematocrit was 24%, less than 10% of the ery- 
throcytes in the peripheral blood could be made to sickle on exposure to CO,, sodium 
metabisulfite, or in a sealed moist preparation. 

Case 2. A 16 year old Negro girl had complained from time to time during 
her early childhood of “pains in her stomach and legs.” She had been admitted to 
hospital on six occasions between the ages of six and 16 years, suffering from crises 
which were frequently preceded by sore throat, and consisted of joint, back and 
abdominal pains. On two admissions to hospital for crisis the diagnosis of follicular 
tonsillitis was also made. There had been many episodes of milder joint and 
abdominal pain, for which she saw her own doctor and was not admitted to hospital. 
Her parents were both well, but one brother had sickle cell anemia. 

On May 4, 1954, the hematologic findings were as follows: hemoglobin, 8.3 gm. 
per 100 ml.; hematocrit, 28%; red blood cells, 2.35 million; reticulocytes, 17%. 
Paper electrophoresis showed only Hb-S; blood group was B Rh+. The patient 
was feeling well and was considered to be in a phase of symptomatic remission. 
Studies of the survival of erythrocytes tagged with Cr°! were being carried out in 
our laboratory at that time, and 100 ml. blood from a normal donor (blood group 
O Rh +) were incubated with approximately 130 microcuries Cr** (sodium chromate ) 
for one hour. After incubation the cells were washed three times and resuspended 
in saline. Equal portions were then injected into the circulations of the patient 
and the donor. The patient had a chill followed by fever, and within two hours of 
the blood injection a crisis had developed, with severe pains in the legs, back and 


peta 
‘ 
q 
ae 
q 
| 
j 
{ 
. 
j 
, 4 . 


June 1959 


J. C. S. PATERSON AND C. C. SPRAGUE 


Hg (g./100 mi.) 


> 
1 

B 


Retics 
20+ 10 


292 8 
February March 


Fic. 1. Case 1. Effect of transfusions and of hyperhemolytic crisis on hemoglobin, 
hematocrit and reticulocyte levels. 


abdomen. On the following day her temperature reached 103.4° F., the pulse rate 
was 115 per minute, respiratory rate 32 per minute. The blood findings were as 
follows: hemoglobin, 7.0 gm. per 100 ml.; hematocrit, 22%; red blood cells, 2.7 
million; white blood cells, 19,350 per cubic millimeter with 84% granulocytes. There 
were 38 nucleated red cells per 100 leukocytes; the serum bilirubin level was 0.41 
mg. per 100 ml. (indirect, 0.37 mg. per 100 ml.). The patient remained febrile for 
five days, and after seven days was well again, with a hemoglobin level of 8.0 gm. 
per 100 ml., and a white blood count of 11,900 per cubic millimeter. The survival 
times of the injected red cells (T14, uncorrected for chromium elution) were as 
follows: in the patient, 21.5 days; in the donor, 23.5 days. . 

One year later the patient was again admitted to hospital with.the symptoms of 
a crisis following a week’s illness with sore throat at home. On this occasion the 
hemoglobin level on admission was 2.5 gm. per 100 ml.; hematocrit, 8.0% ; red blood 
cells, 1.2 million; serum bilirubin level, 3.3 mg. per 100 ml. (indirect, 2.64 mg. per 
100 ml.). 

Comment: In case 1 the onset of hemoglobinuria following transfusion is 
strongly suggestive of blood group incompatibility, and although we were un- 
able to demonstrate it, incompatibility cannot be entirely ruled out. The cells 
destroyed were the patient’s sickle cells, and the episode was clinically similar 
to the crises she usually suffered. In case 2, however, the question of blood 
group incompatibility does not arise, and the crisis undoubtedly followed the 
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DIscussION 


There has been considerable controversy over the role of transfusion in 
sickle cell anemia. It is common practice to give small transfusions for the 
symptoms of anemia,’ *° or in the presence of some other complicating disease, 
for example, infection. Donegan and his colleagues * have discussed the effect 
of large transfusions upon the anemia and upon the number of sickled erythro- 
cytes in the peripheral circulation. Their studies indicated that the number of 
circulating sickled erythrocytes is significantly, though temporarily, lessened, 
and the authors suggested that this effect might prevent the complications com- 
monly associated with sickle cell anemia. On the other hand, transfusion 
reactions have been reported with unusual frequency in sickle cell anemia. One 
of Tomlinson’s patients received three transfusions of 500 ml. each without 
ill effect.** A fourth transfusion was followed by a chill and a rise of tem- 
perature to 103° F., beginning 65 minutes after the completion of the trans- 
fusion. A fixed stained smear of the peripheral blood showed 20% sickled 
cells immediately after the chill. There had been none prior to transfusion. 
Tomlinson suggested that, among other factors, anoxemia accompanying the 
chill might have caused the sickling phenomenon to be more intense. Bauer 
and Fisher * reported a severe transfusion reaction, followed by death two days 
later. Anderson and Busby? reported 12 transfusion reactions in 52 trans- 
fusions. Eleven of these were febrile reactions, and one was severe, with ab- 
dominal pain and hemoglobinuria. In several instances differences of opinion 
were expressed as to whether these reactions were abdominal crises or simple 
transfusion reactions. Henderson** reported 17 immediate reactions in 44 
transfusions. These were usually accompanied by fever and an exacerbation 
of the symptoms. Eight reactions were serious; three of the patients died 
within 36 hours of transfusion. 

It is evident that the crisis in one of the two patients described here (and 
possibly in both) was induced by the pyrogenic effect of blood transfusion, and 
it is possible that similar occurrences may account for the frequent reactions 
following blood transfusion in sickle cell anemia. In the same way, pyrexia 
may be the important factor bringing about the sickle cell crises associated with 
infectious disease. 

At present it is permissible only to speculate upon the mechanism whereby 
this occurs. Harris and his colleagues ** have demonstrated that in sickle cell 
anemia sickling of the erythrocytes occurs within the physiologic range of 
capillary oxygen tensions. The consequences of sickling are increased mechan- 
ical and osmotic fragility, a lowering of the blood pH, and an increase in the 
blood viscosity. This last effect, where the blood flow is not great, tends to 
produce erythrostasis and the “thrombotic” episodes characteristic of the disease ; 
this in turn promotes further sickling and increased fragility. In the presence 
of anemia and of fever, the linear rate of blood flow is increased; on the other 
hand, the proportion of oxygen removed from the blood in its passage from 
the arteries to the veins is increased. Furthermore, the effect of an increase 
in temperature upon the dissociation of oxyhemoglobin is that the hemoglobin 
unloads its oxygen more readily at low oxygen tensions. A slight fall in pH 
has the same effect.? Hence, it is not unlikely that both anemia and fever will 
intensify sickling. Harris and his colleagues suggested that the cells after 
erythrostasis are “conditioned” by lack of access to or as a result of tissue 
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competition for sources of cell-maintaining energy, for example, glucose. The 
“conditioned” cells are irreversibly sickled, and manifest an increase in me- 
chanical and osmotic fragilities. It seems likely that competition for oxygen 
would play a similar role. Halden et al.‘ have demonstrated that a relation- 
ship exists between the pOz and in vivo sickling. 

In the two cases described above the pyrexia which appeared to bring about 
the sickle cell crisis is readily explicable, being associated with blood trans- 
fusion. The prolongation of the fever for several days, however, cannot be 
accounted for in the same way. It may be due to the thrombotic nature of 
the crises. However the fever is caused, it may be expected to intensify the 
sickling process, and if this interpretation of the effect of fever be accepted, it 
follows that, in the treatment of a sickle cell crisis, considerable attention should 
be paid to lowering the fever. 


SUMMARY 


The frequent association of infection with crises in sickle cell anemia has 
long been known, and patients with sickle cell anemia have been considered 
unduly susceptible to infection. Furthermore, transfusion reactions occur with 
unusual frequency in patients with sickle cell anemia. 

Two patients are described in whom crises were precipitated by blood trans- 
fusion. In one, a crisis with abdominal and joint pains and hemolysis of the 
patient’s sickle cells occurred. In the other, a painful crisis occurred, the 
transfused normal cells exhibiting a normal survival time. These crises were 
attributed to pyrogenic reactions. 

The mechanism whereby fever may precipitate a crisis is discussed, and if 
this interpretation be accepted, it follows that in the treatment of crises con- 
siderable attention should be paid to lowering fever. 


SUMMARIO IN INTERLINGUA 


Le frequente association de infection con crises de anemia a cellulas falciforme 
es cognoscite depost longe tempore, e patientes con anemia a cellulas falciforme ha 
essite considerate como extraordinarimente susceptibile de contraher infectiones. In 
plus, il ha essite reportate que reactiones de transfusion occurre con frequentias 
inusual in patientes con anemia a cellulas falciforme. 

Es describite duo patientes in qui crises esseva precipitate per transfusion de 
sanguine. In le un, qui habeva recipite un transfusion de circa 100 ml de sanguine, 
rigor occurreva, e le transfusion esseva interrumpite. Le temperatura montava a 
103 F e remaneva elevate durante le sequente sex dies. Sex horas post le rigor, 
sever dolores se manifestava in gambas e dorso, con grados marcate de sensibilitate 
sub palpation, specialmente in le region del tibia dextere. Occurreva hemolyse del 
cellulas falciforme del patiente, e hemoglobinuria esseva presente durante 30 horas. 
In le secunde patiente, rigor occurreva intra duo horas post le injection de eluite 
erythrocytos normal que habeva essite marcate con Cr®4, Un febre se declarava 
alora e durava cinque dies. Illo esseva associate con grados sever de dolor in gambas, 
dorso, e abdomine. Le tempore del superviventia del cellulas rubie esseva simile 
in recipiente e donator. Le crises esseva attribuite a un reaction pyrogene. 

Es discutite le mechanismo per que febre es possibilemente capace a precipitar 
un crise. In le presentia de anemia e febre, le fluxo linear de sanguine es accelerate. 
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Del altere latere, le proportion de oxygeno eliminate ab le sanguine es augmentate. 
Le augmento del temperatura e le reduction del pH tende a displaciar le curva del 
dissociation de oxyhemoglobina de maniera que plus grande quantitates de oxygeno 
es transferite al histos a basse tensiones de oxygeno. Assi il deveni plausibile 
supponer que anemia e febre es ambes capace a intensificar le falciformation e a 
precipitar un crise. Si iste interpretation es acceptate, il seque que in le tractamento 
de crises, grande attention debe esser prestate al objectivo de reducer le febre. 
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FATAL FAT EMBOLISM FOLLOWING MINIMAL 
SOFT TISSUE INJURY * 


By Eucene I. Winxketman, M.D., Ann Arbor, Michigan 


ALTHOUGH the problem of fat embolism most often falls within the realm 
of the surgeon, the internist may also encounter it, either directly or in the role 
of consultant. Though it classically appears after fractures of the femur and 
tibia,?»*° it is also commonly seen with burns involving 10% or more of the 
skin surface, ** 17,2% 2425 and massive soft tissue injury following accidents, 
blast injuries or severe beatings.” **%?5 However, there are reports through- 
out the literature indicting it as a complication, rare in most instances, of a 
multitude of pathologic conditions, nontraumatic as well as traumatic: various 
orthopedic procedures, including the correction of contractures,” ** fracture of 
nonfat-containing bones," 27 concussion or jarring of the skeleton,’ ** 
trivial injury,”.** poisonings, postoperative and obstetric complica- 
tions,” * 7 2%, 28 metabolic disorders,” infections,” neoplasm and 
others.” 14, 23, 29 

The above review of the literature reveals only three cases comparable to the 
one reported here, where a minor contusion resulted in a fatality from massive 
pulmonary fat emboli.” 7% 


Case REPORT 


A 20 year old white male factory worker suffered a minor compression injury 
of his right knee when it was caught between two vehicles while he was at work. 
At the factory first aid office he was found to be without injury other than a con- 
tusion of the right knee and small abrasions on the left knee and abdominal wall. 
X-rays of the right knee revealed no evidence of fracture. He returned to complete 
his shift; however, that evening his family stated that he was particularly lethargic. 
Early the next morning he became irritable, confused and febrile, and gradually 
progressed to unresponsiveness and coma. He was seen by his family physician, 
who diagnosed pneumonia and advised immediate hospitalization; however, this was 
not done for another four hours. When first seen in the Emergency Room at St. 
Joseph Mercy Hospital he was dyspneic, cyanotic and comatose. An axillary tem- 
perature was 103° F.; pulse, 160; blood pressure, 148/70 mm. of Hg, right arm, 
recumbent. The heart and lungs were negative, and there was bilateral sustained 
clonus of the lower extremities. 

Twenty minutes later the patient was cyanotic and livid, with stertorons, rapid 
respirations. There was decerebrate rigidity with left-sided seizures. The pupils 
were normal in size but reacted sluggishly to light, and drifted up and to the right. 
The left arm and leg were spastic, and deep reflexes were uniformly present but 
markedly depressed. Abdominal and cremasteric reflexes were absent, and Babinski’s 
or Hoffmann’s signs could not be elicited. At intervals there was sneezing. The 
blood pressure remained at its previous level. There was no evidence of any head 
injury. The earlier mentioned superficial abrasions and contusion were noted. The 


* Received for publication January 13, 1958. ; 

re From the Department of Internal Medicine, St. Joseph Mercy Hospital, Ann Arbor, 
ichigan. _ 
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heart showed only a sinus tachycardia, and the lungs were clear. The remainder 
of the physical examination was normal. 

Alternately the patient was comatose and irrational. He was given sodium 
amytal intravenously to halt his seizures. He vomited blood and developed trismus. 
Nasal oxygen was administered and suction was used. Fifteen ininutes before his 
death he developed pulmonary edema. A tracheotomy was done, and 30 seconds later 
he died. Just prior to his death his temperature was 106° F. rectally. 

Laboratory studies revealed a hemoglobin of 15.5 gm. and a white blood cell 
count of 37,000, with 67% polymorphonuclears, 23% nonsegmented neutrophils and 
9% lymphocytes. A blood culture was negative. 

Postmortem Examination: There were a 19 by 10 cm. contusion over the medial 
aspect of the right knee, a 1 by 0.8 cm. abrasion over the lateral aspect of the left 
knee, and a 3.5 by 1.5 cm. abrasion about 3 cm. below the left iliac crest. There 
were a few scattered petechiae in the cerebrum. There was no evidence of pneumo- 
thorax, and a moderate amount of slightly blood-tinged serous fluid in the pleural 
spaces. The left lung weighed 1,200 gm., the right, 1,290 gm. Both were uniformly 
involved, a bluish red in color, increased in consistency, and had scattered petechiae 
beneath the pleura. There was no evidence of pulmonary emboli but gross evidence 
of pulmonary edema. Cultures were taken which later grew out pneumococcus. The 
heart weighed 450 gm.; the left ventricle measured 17 mm. and the right, 6 mm. 
There was no evidence of a structural abnormality. The liver was slightly enlarged 
and weighed 1,900 gm. The remainder of the gross examination was not remarkable. 

Microscopically, fat emboli were noted in the cerebrum in small amounts, but 
abundantly in the capillaries of the alveolar walls and in the glomeruli. There was 
acute pulmonary edema, and no evidence of a pneumonic process. Both the lungs 
and the liver showed chronic passive congestion. 

Cultures of the cerebrospinal fluid and heart blood were negative. The patho- 
logic diagnosis was: massive fat embolism of the lungs and kidneys and, to a lesser 
extent, of the brain; massive acute pulmonary edema; chronic passive congestion of 
the liver; cardiomegaly; contusion of the right knee, and abrasions of the iliac crest 
and left knee. 


Comment: Though complicated by the presence of right ventricular hyper- 
trophy and a histologic picture of minimal. congestive failure, this death is ex- 
plainable only on the basis of traumatic fat embolism. 


DIscuSSION 


It has been stated that fat emboli are the most common embolic phenomenon 
seen at autopsy.” Studies on consecutive autopsies differ over this, with figures 
varying from 9 to 75%,* 1* 7% ®® but it is felt that the great majority of these 
are of no clinical significance and are mainly associated with injury, though two 
series quote over one-half of their cases as occurring in those without antecedent 
trauma.’* 2° Necropsy material obtained from wartime casualties showed a 
higher pathologic incidence, of which 10 to 20% was clinically significant.* ** ** 
Warren’s review of 100 consecutive cases of fatal fat embolism from the Army 
Institute of Pathology revealed 99% to have been associated with trauma.*° 
Weber stated that fat emboli are found with every serious accident,”® and Milo- 
slavich** and Wyatt and Khoo*® found 100% occurrence in their respective 
series of traumatic deaths. Others have found manifestations in up to only 50% 
of all serious injury, again with varying degrees of clinical significance.** *" *° ** 
But there are also those who have not found fat embolism frequently in dealing 
with post-trauma postmortem material.*® *° 
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Throughout the literature a constant syndrome is described: trauma, which 
is followed by a lucid period varying from 30 minutes to nine days but seldom 
more than three to four; apprehension, restlessness, dyspnea, stertorous respira- 
tion, cyanosis, delirium and coma. The lungs may be clear or may contain 
scattered rales at first, but pulmonary edema within 36 hours should increase 
one’s index of suspicion.» Cerebral symptoms usually occur after the respira- 
tory distress, manifesting themselves as general clouding of the sensorium, 
cortical irritation or, more rarely, localizing signs, and may be due to the pro- 
found anoxia as well as to the embolic phenomena. Signs of increased intra- 
cranial pressure are seldom seen. Another diagnostic aid is the appearance, 
two or three days later, of petechiae over the upper trunk, particularly the axillae 
and lateral aspect of the chest. Fat emboli in the retinal vessels and petechiae 
in the conjunctivae are also seen on occasion. 

Chest roentgenograms show patchy infiltration involving the entire lung 
fields. Leukocytosis is usually present, and some authors mention a drop in 
hemoglobin apart from the blood loss from the original trauma.?® Some con- 
sider the demonstration of fat in the sputum as diagnostic, but this has been 
shown to be too nonspecific ;**** 2%? however, the presence of lipuria is 
accepted as a reliable indication of fat embolism, though it may not manifest 
itself for five days.* 1% 1% 5.26.28 There have been no reports of deaths from 
renal failure secondary to fat embolization of the kidneys. 

The prognosis in the complete symptom complex is notoriously poor, and 
therapeutic measures to date have been mostly supportive. An adequate airway, 
prevention and correction of shock, and treatment of the basic condition are 
routine. It is felt that positive pressure oxygen is the best definitive therapy 
offered. Some people advocate the use of a 5% glucose, 5% alcohol solution,® 
while others have tried sodium carbonate as a saponifying agent and sodium 
desoxycholate as an emulsifier,2° with none being satisfactory. In view of the 
lipolytic action of heparin, 25 mg. a day intravenously have been given.’ If 
indicated, trephination should be undertaken. 

Unfortunately, most case reports deal mainly with the fatalities resulting from 
fat emboli, though there are probably many who have had mild symptoms which 
were never recognized.®»?° Musselman and his group feel that significant symp- 
toms are present in at least one third of those with this condition and are never 
recognized.” At a large military hospital fat embolism had not been diagnosed 
for seven years, but with an increased awareness, four cases were found in 
seven months.** A comparable situation has been described at a large city 
general hospital.1° Therefore, it is well tu stress that an awareness of fat 
embolism is the major factor in its diagnosis. As it usually occurs secondary 
to trauma, the differential diagnosis must encompass the other effects of this— 
that is, intracranial hemorrhage and cerebral contusion, pulmonary or cardiac 
contusion, crush injury or shock. Delirium tremens, bronchopneumonia and 
thrombo-embolic phenomena are later sequelae to injury. In association with the 
less commonly seen causes, the clinical picture may be confused with septicemia, 
diabetes mellitus, fulminating pneumonitis, air embolus, complications of anes- 
thesia, drug poisoning, drug idiosyncrasy or heat exhaustion.** *° 

There has been much controversy regarding the mechanism of this entity. 
On one side is the long accepted theory of Gauss, which requires the liberation 
of fat, the presence of torn veins nearby, and increased pressure to force the 
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fat into the ruptured veins.’ Others feel strongly that this is the result of a 
metabolic change mediated through physiochemical means, with the fat emboli 
having their actual source in the circulating blood and not in the tissue.*: ® ® % ™ 
Those who disagree with the work of Gauss do so on the basis of the extent of 
the tissue injury, the clear interval between the injury and the appearance of 
the signs of embolism, the presence of emboli in the greater circulation, the 
occurrence in other than traumatic cases, and the various animal experiments 
which have been performed.® 


SUMMARY 


A case of fatal fat embolism following minimal soft tissue injury is reported. 
It is presented not only as a medical rarity but also to call attention to fat 
embolism as a basis of unexplained pulmonary and cerebral disturbances in 
cases other than long bone fractures, and as evidence that no one mechanism, as 
yet, is obviously present in all cases of fat embolism. 


SUMMARIO IN INTERLINGUA 


Ben que embolia grassose es incontrate le plus frequentemente post fracturas del 
tibia o del femore, illo etiam occurre post ardituras extense, massive vulneration de 
histos molle, e—rarissimemente—como complication de injurias a ossos sin contento 
de grassia, de concussiones, de lesiones trivial, e de altere miscellanee conditiones 
pathologic. On dice que embolia grassose es le plus frequente del phenomenos 
embolic que es incontrate al examine necroptic, sed signification clinic pote esser 
attribuite solmente a un micrissime numero de tal embolos grassose, e in le majoritate 
del casos con signification clinic, le embolo grassose occurre post le experientia de 
trauma. 

Es describite un syndrome definite que consiste de trauma, intervallo de luciditate, 
apprehension, disquietude, dyspnea, cyanosis, delirio, e coma. Pro justificar le 
diagnose de embolia grassose, un alte indice de suspicion es necessari. Le occur- 
rentia de lipuria usque a cinque dies post le trauma es le sol constatation laboratorial 
de signification diagnostic. 

Un normal obrero de fabrica de 20 annos de etate suffreva un minor compression 
del genu dextere sin fractura. Dece-duo horas plus tarde, ille deveniva confuse. 
Vinti horas post le injuria ille esseva hospitalisate comatose, febral, cyanotic, e 
dyspneic. Ille manifestava varie signos neurologic, disveloppava edema pulmonar, e 
moriva. Le necropsia revelava le presentia de extense embolos grassose in le pul- 
mones, le renes, e le cerebro, 

Le pathogenese de embolia grassose es controverse. Le theoria classic que 
gtassia libere es fortiate a in le radiculas venose non es compatibile con le facto que 
le symptomas se manifesta usualmente post un retardo plus o minus considerabile. 
Certe autores crede que le grassia libere es transmittite al circulation de sanguine 
per un processo physico-chimic. Le autor opina que su caso supporta iste ultime 
conception. 


BIBLIOGRAPHY 


1. Bissell, W. W.: Pulmonary fat embolism, a frequent cause of postoperative surgical! 
shock, Surg., Gynec. and Obst. 25: 8-22, 1917. 

2. Bryans, W. A., and Eiseman, B.: Incidence of fat globulinemia following soft tissue and 
orthopedic operations, Surgical Forum 6: 28-32, 1955. 

3. Denman, F. R., and Gragg, L.: Fat embolism, Arch. Surg. 57: 325-332, 1948. 

4. Dunphy, J. E., and Ilfield, F. W.: Fat embolism, Am. J. Surg. 77: 737-743, 1949. 


4. 
| 
| 


1512 EUGENE I. WINKELMAN June 1959 


. Glas, W. W., Greskin, T. D., and Musselman, M. M.: Fat embolism, Am. J. Surg. 85: 


363-369, 1953. 


. Glas, W. W., Musselman, M. M., and Davis, J. L.: Source of fat in fat embolism, Arch. 


Surg. 71: 600-604, 1955. 


. Groskloss, H. D.: Fat embolism, Yale J. Biol. and Med. 8: 59-91, 175-197, 297-310, 


1935-36. 


. Gauss, H.: Pathology of fat embolism, Arch. Surg. 9: 592-605, 1924. 
. Harman, J. W., and Ragoz, F. J.: Pathogenesis of experimental fat embolism, Am. J. 


Path. 26: 551- 559, 1950. 


. Harris, R. I., Perrett, R. S., and MacLachlin, A.: Fat embolism, Ann. Surg. 110: 1095, 


1939, 


. Johnson, S. R., Rieger, A., and Svanberg, A.: Fat embolism, Acta chir. Scandinav. 110: 


389-393, 1955-56. 


. Kent, S.: Fat embolism in diabetic patients without physical trauma, Am. J. Path. 31: 


399-402, 1955. 


. Lehman, E. P., and Moore, R. M.: Fat embolism, Arch. Surg. 14: 621-662, 1927. 
. Lehman, E. P., and McNattin, R. F.: Fat embolism, incidence at post mortem, Arch. 


Surg. 17: 179-189, 1928. 


. Love, J., and Stryker, W. S.: Fat embolism, Ann, Int. Med. 46: 342-351, 1957. 
. Miloslavich, E. L.: Fat embolism, medico-legal aspects, Wisconsin M. J. 29: 139, 1930. 
. Musselman, M. M., Glas,.W. W., and Greskin, T. D.: Fat embolism, Arch. Surg. 65: 


551-556, 1952. 


. Nelson, T. G., and Bowers, W. F.: Fat embolism, Arch. Surg. 72: 649-658, 1956. 
. Newman, P. H.: Clinical diagnosis of fat embolism, J. Bone and Joint Surg. 30B: 


290-297, 1948. 


. Robb-Smith, A. H. T.: Pulmonary fat embolism, Lancet 1: 135, 1941. 
. Scully, R. E.: Fat embolism in Korean War casualties, Am. J. Path. 32: 375-403, 1956. 
. Sutton, G. E.: Pulmonary fat embolism and its relation to traumatic shock, Brit. M. J. 


2: 368, 1918. 


. Vance, B. M.: Significance of fat embolism, Arch. Surg. 23: 426-465, 1931. 

. Wakely, C. P. G.: Treatment of war burns, Surgery 10: 207-232, 1941. 

. Warren, S.: Fat embolism, Am. J. Path. 22: 69-79, 1946. 

. Weber, L. W.: Fat embolism, Minnesota Med. 39: 775-779, 1956. 

. Wilkinson, J., Kielman, E. R., and MacFarlane, L. R. S.: Two cases of fat embolism, 


J. Roy. Army M. Corps 48: 230-236, 1952. 


. Wilson, J. W., and Salisbury, C. V.: Fat embolism in war surgery, Brit. J. Surg. 31: 


384-392, 1944. 


. Wright, R. B.: Fat embolism, Ann. Surg. 96: 75, 1932. 
. Wyatt, J. P., and Khoo, P.: Fat embolism in trauma, Am. J. Clin. Path. 20: 637, 1950. 


CONCEPTION AND PREGNANCY IN A PATIENT 
WITH CHRONIC MYELOCYTIC LEUKEMIA UNDER 
CONTINUOUS COLCEMIDE THERAPY * 

By M. LessMANN and JosepH E. Soxat, Buffalo, N. Y. 


THE association of pregnancy and leukemia is rare.» * There has been much 


interest in this subject, and several comprehensive reviews have been pub- 
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lished.* *° The dangers of x-ray irradiation therapy in pregnant women have 
been well documented.*? However, very little information is available on the 
effects of antileukemic chemotherapy on the course of pregnancy and on the fetus. 
This report deals with a patient who conceived, had an uneventful pregnancy, and 
was delivered of a normal infant while under continuous therapy with the anti- 
mitotic agent, Colcemide.+ 

Colcemide (also known as Demecolcin), an alkaloid closely related to colchi- 
cine, has been found to be an effective therapeutic agent in chronic myelocytic 
leukemia.* * *% ** It is as potent an antimitotic drug as colchicine but has much 
lower general toxicity.1* The structural formulas of colchicine and Colcemide 
are shown in figure 1. 


ony cH, NH-CH, 
cHyo cH,0 
No 
COLCHICINE COLCEMIDE 
(DEMECOLCIN ) 


Fic. 1. Structural formulas of colchicine and Colcemide. 


CasE REPORT 


This 38 year old housewife had a past history which was not remarkable except 
for the diagnosis of congenital syphilis made at age 13, and two courses of antisyphi- 
litic therapy, at ages 13 and 20. She had been pregnant 13 times previously, with 
six normal full term deliveries and seven spontaneous abortions. She began to feel 
excessively tired in May, 1955. She also noted that she had not conceived as promptly 
as usual after the birth of her last child in April, 1954. Her menstrual periods re- 
mained normal.and regular. In December, 1955, she noticed a sense of fullness in 
the left upper abdomen. She was hospitalized in April, 1956, after incurring a minor 
injury, and an abnormal blood count was found. She was then referred to the Ros- 
well Park Memorial Institute, where she was admitted on May 15, 1956. Her com- 
plaints consisted of fatigue and a feeling of fullness in the left upper abdomen. 

Physical examination showed a well developed white female in satisfactory gen- 
eral physical condition. The liver edge was palpable 4 cm. below the right costal 
margin, and the tip of the spleen was felt 10 cm. below the left costal margin. Except 
for slight tenderness to pressure over the lower portion of the sternum, physical 
examination was negative. No stigmata of congenital syphilis were observed. 

Laboratory data on admission were as follows: hemoglobin, 9.9 gm.%; white 
blood cell count, 147,250; differential: promyelocytes, 1%; myelocytes, 5% ; juveniles, 
13%; non-segmented neutrophils, 34%; segmented polymorphonuclears, 42% ; lym- 
phocytes, 1%. Platelet count was 352,000. Reticulocyte count was 3.2%. Direct 


+ The Colcemide used in this study was supplied by Ciba Pharmaceutical Products, Inc. 
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and indirect Coombs’ tests were negative. The corrected sedimentation rate was 
20 mm. per hour. Bone marrow smear revealed marked cellularity, with great num- 
bers of myelocytes and promyelocytes. Urinalysis was normal. Blood glucose, non- 
protein nitrogen, and uric acid were normal, as were serum proteins, cholesterol, acid 
and alkaline phosphatase, and van den Bergh reactions. The bromsulfalein test was 
normal. The Wassermann reaction was positive. 

The diagnosis of chronic myelocytic leukemia was unequivocal. The patient was 
selected for therapy with Colcemide, which was started on May 23, 1956. Two blood 
transfusions were given before instituting therapy, bringing the hemoglobin up to 
11.5 gm.%. After 100 mg. of Colcemide were administered during a period of 22 
days, the patient felt less tired, and her abdominal distress and sternal tenderness dis- 
appeared. The spleen decreased in size; its tip was felt 1 cm. below the costal 
margin on deep inspiration. The liver became impalpable. The total white blood 
cell count dropped to 15,700, and myelocytes disappeared from the peripheral blood. 
The bone marrow showed almost normal cellularity, but the percentage of myelocytes 
remained somewhat increased. 

Further treatment with maintenance doses of 1 to 2.5 mg. per day resulted in 
an additional decrease of the total white blood cell count to 5,000, with a normal 
differential count. After two months of treatment, however, the white blood cell 


TABLE 1 
Hematologic Studies on Infant of Colcemide-Treated Patient 


WBC Stab. Seg. Platelets 
Hb. RBC per per Eos. Baso. Poly. Poly. Lymph. | Mono. per 
Date gm.% cu.mm. % % % % % cu. mm. 


300,000 
335,000 
277,500 
512,500 


30 20 


3-1-57 6,000,000 
3-7-57 | 19. is 27 
3-25-57 | 17. de 17 
7.5 | 4,140,000 | 8,¢ 39 


65 


63 
49 


3-10-58 


count increased to 32,000, and immature cells reappeared in the peripheral blood. 
At this time the patient reported having missed a menstrual period. An Aschheim- 
Zondek test revealed that she was pregnant. The probable date of conception was 
June 10. After considerable deliberation it was decided not to interrupt pregnancy 
and to continue Colcemide therapy. The maintenance dose was increased and the 
white blood cell count responded satisfactorily. Myelocytes again disappeared from 
the peripheral blood. With the patient under close observation, therapy was con- 
tinued through the remainder of the prenatal course, without Se . A course 
of penicillin antisyphilitic therapy was administered. 

_ On March 1, 1957, the patient delivered her seventh child, a normal full term 
healthy infant, without difficulty. Obstetrically her course was entirely benign. The 
postpartum blood counts showed no significant changes from antepartum values. 
The infant underwent a thorough examination by a pediatric consultant, who reported 
that he found no evidence of congenital deformity or hematologic abnormality. His- 
tologic examination of the placenta revealed that it was free of myelocytic infiltration. 

Figure 2 summarizes the hematologic course of this patient during Colcemide 
therapy, and table 1 presents the blood findings on the baby. The patient has con- 
tinued to do well during the year since delivery. She has decided not to have any 
more children and is now using contraceptives. Her menstrual periods ‘are normal 
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and regular. Medication with Colcemide was discontinued four and one-half months 
post partum because of the development of alopecia and a severe but transient leuko- 
penia. Hair growth returned after one and one-half months, and is now normal. 
Because of difficulties experienced in regulating her maintenance dose of Colcemide, 
this patient’s medication was changed to Myleran. 

Examination of the infant at the age of one year revealed a microcytic hypo- 
chromic anemia, compatible with iron deficiency anemia. Otherwise, the baby was 
normal and robust. Questioning of the mother disclosed that the infant’s diet was 
essentially iron-free, consisting almost entirely of milk. The mother was advised 
to give supplementary feedings with a high iron content. 


DIscussION 


We believe this case represents the first instance of pregnancy complicating 
myelocytic leukemia under treatment with Colcemide. It is of particular interest 
because therapy with this potent antimitotic agent extended throughout the entire 
period of fetal development, from conception until delivery. 

When the diagnosis of pregnancy was established, we were faced with two 
questions : 


1. Should pregnancy be interrupted? 
2. Should Colcemide therapy be discontinued ? 


Review of the literature on the subject of pregnancy in leukemia led us to the 
conclusion that pregnancy does not aggravate this disease,” ** * ** although 
we encountered some opinions to the contrary.**?**® We found no evidence 
that interruption of pregnancy is beneficial, even in those cases in which preg- 
nancy was considered deleterious ; in fact, some patients appeared to go downhill 
more rapidly after therapeutic abortion.” ** Therefore, removal of the fetus did 
not seem to be indicated, insofar as the health of our patient was concerned. 
Another possible indication for interruption of this pregnancy was the likelihood 
of serious fetal abnormality. On this point, no clinical data were available. We 
believed that the risk of fetal malformation was great. However, we felt that 
major interference with fetal development so early in pregnaney would lead to 
spontaneous abortion. In any case, to interrupt pregnancy merely on the sup- 
position that the fetus was abnormal did not seem justified, and we therefore 
decided to allow the pregnancy to continue. We were encouraged by several 
reports, encountered in our literature search, of normal infants born to women 
treated during pregnancy with other chemotherapeutic agents.’ * 61% 29 23, 2 
The decision to continue Colcemide medication was easier to make. The 
patient needed antileukemic therapy. If Colcemide was a fetal poison, it was 
likely that major damage had already occurred and that continuation of therapy 
would make the situation no worse. Changing to another therapeutic agent 
offered no assurance of delivering a normal infant and was certain to make 
evaluation of the outcome much more difficult. Accordingl--, Colcemide was 
continued and the patient was maintained under close observation. 
It is noteworthy that continuous administration of this antimitotic agent 
throughout pregnancy did not produce any detectable fetal abnormalities. Of 
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course, the susceptibility of different tissues to the antimitotic effect of Colcemide 
varies. However, we ** and others ** have demonstrated mitotic arrest in the 
bone marrow during Colcemide therapy. The doses of Colcemide used in this 
case were sufficient to depress the maternal white blood cell count to the lower 
limits of the normal range on several occasions, yet the infant showed no hemato- 
5 abnormality at birth. One of the following explanations may account for 
this : 

1. The drug may not pass the placental barrier. Although some alkaloids, 
notably morphine, are known to affect the fetus, it is possible that Colcemide 
does not cross the placenta in sufficient amounts to be toxic. 

2. The fetal blood-forming organs may be more resistant to Colcemide than 
is the maternal bone marrow. 

3. Some depression of fetal blood cell formation may have occurred during 
pregnancy, with recovery prior to delivery. During the three weeks prior to 
delivery the maternal blood count was over 20,000, indicating incomplete drug 
effect. Recovery from Colcemide effect is known to be rapid.**° It is possible, 
therefore, that some fetal hematologic depression occurred during the pregnancy, 
followed by prompt recovery during the final antepartum weeks and no residual 
evidence of damage at birth. 


SUMMARY 


A patient with chronic leukemia conceived, had an uneventful pregnancy, 
and was delivered of a normal infant while under continuous medication with 
the antimitotic drug, Colcemide. It is noteworthy that this drug induced no 
fetal abnormalities, even though administered in doses which reduced the 
maternal white blood cell count to the lower limits of normal on several occasions. 


SUMMARIO IN INTERLINGUA 


Pregnantia in simultaneitate con leucemia es rar. Un revista del litteratura 
relative a iste problema indica que le pregnantia non aggrava le leucemia e que le 
interruption del pregnantia non es benefic. Tamen, le tractamento irradiational de 
gravidas es possibilemente periculose. Le medicos ha etiam hesitate a usar agentes 
chimotherapeutic a causa del possibile noxia in le feto. Nos ha observate un patiente 
con chronic leucemia myelocytic qui deveniva pregnante durante que illa esseva sub 
tractamento con Colcemido, un agente antimitotic. Le administration de 170 mg de 
iste droga in le curso de duo menses resultava in un remission complete, con dis- 
parition del symptomas subjective, regression del splen, e normalisation del numeration 
cellular in sanguine peripheric. Quando le pregnantia esseva discoperite, le patiente 
se trovava jam proxime al fin del prime trimestre. Le decision esseva facite de 
lassar le pregnantia continuar e de mantener le patiente con Colcemido, proque le 
periodo del periculo maximal pro le feto habeva, presumibilemente, jam passate. 
Iste decision esseva reinfortiate per plure reportos de infantes normal nascite ab 
feminas sub tractamento con altere agentes chimotherapeutic durante le periodo del 
gestation. Colcemido esseva administrate continuemente durante le integre pregnantia 
e produceva nulle detegibile anormalitate in le feto. Es discutite plure explicationes 
possibile de iste facto. Forsan le droga non passa le barriera placental in quantitates 
toxic o le organos hematopoietic del feto es plus resistente contra Colcemido que le 
medulla ossee del matre. Il es etiam possibile que un depression del hematopoiese 
fetal occurreva sed esseva reparate ante le parturition. 
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DEGENERATIVE VERRUCAL ENDOCARDIOSIS AND MYO- 
CARDIAL INFARCTION: REPORT OF TWO CASES 
ASSOCIATED WITH MUCUS-PRODUCING 
BRONCHOGENIC CARCINOMA * 


By G. D, Amromin, M.D., and S. K. Wane, M.D., Duarte, California 


INTRODUCTION 


NONBACTERIAL endocardial vegetations of a specific morphologic and histo- 
logic pattern, and not attributable to other diseases, such as rheumatic fever or 
lupus erythematosus, have been described under various names. The appella- 
tions have usually attempted to denote the author’s concept of its pathogenesis. 
The terms “terminal” and “marantic” endocarditis or endocardiosis imply a type 
of vegetation or valve change that terminates a chronic illness, and that it is a 
more or less incidental finding of only pathologic interest. There are many 
examples which do not terminate a long-term illness, such as carcinoma, but 
which may be seen in more or less subacute or acute diseases, such as acute and 
subacute glomerulonephritis, shock, and pseudomembranous enterocolitis.’ 

“Nonbacterial thrombotic endocardiosis” implies that the lesion is due to 
precipitation of fibrin with enmeshed elements such as erythrocytes and occa- 
sional polymorphonuclear leukocytes on a normal or perhaps fibrosed valve. It 
suggests that the underlying valve is passive, and takes no active role in the 
formation of the excrescences.* By “degenerative verrucal endocardiosis” 
others, *:® however, imply a primary disease of the underlying valve which is 
of degenerative nature and which subsequently, by some means or other, results 
in an increased permeability of valve capillaries. Extravasated fibrin, some red 
cells, etc., form the primary basis for the valve excrescence. 

The usual implication and understanding have been that this in itself is a 
relatively innocuous type of disorder and plays no role in the patient’s illness or 
death. We at the City of Hope Medical Center were particularly struck by 
two unusual examples of this type of vegetation, not only by the occurrence in 
these two instances of mucinous carcinomas of the lung, but also by the fact 
that in each instance it was our feeling that the vegetations, or portions thereof, 
were in great part responsible for the patients’ deaths. 


REporTS 


Case 1. Abstract of History: This 37 year old white woman had been in good 
health until the late spring of 1956, when she began experiencing increasing fatigue. 
At that time anemia was found, with a hemoglobin ranging from 6 to 10 gm.%. In 
July, 1956, she began to cough. From that time until admission to our hospital in 
October, 1956, she had had a daily fever ranging from 103 to 104° F. A chest film 
showed a left hilar mass. 

The patient entered our hospital with a working diagnosis of Hodgkin’s disease, 


* Received for publication October 29, 1957. 

From the Department of Pathology and the Chest Hospital, City of Hope Medical 
Center, Duarte, California. 

Requests for reprints should be addressed to George D. Amromin, M.D., Pathologist, 
City of Hope Medical Center, 1500 East Duarte Road, Duarte, California. 
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for which she had received nitrogen mustard and x-ray therapy. Smears and a 
biopsy of the left bronchus showed mucus-secreting cells suggesting carcinoma. A 
biopsy of a left supraclavicular mass also showed infiltrating carcinoma cells. A 
thoracotomy in January, 1957, showed a tumor of the left hilum extending into the 
superior anterior mediastinum. A biopsy proved it to be adenocarcinoma. 

Antibiotics were given postoperatively but the fever continued. Three days 
before death the patient complained of severe pain in her back extending down to her 
legs. She became moribund and died 18 days after operation. 

Autopsy Findings: The body was that of a thin, very pale woman. There were 
two firm, bilateral supraclavicular masses, each about 5 cm. in diameter. The left 
pleural cavity contained about 1,000 ml. of clear fluid, and there were dense left apical 
and lateral adhesions. The thyroid was small and free of tumor. The supraclavicular 
masses were separate fromthe thyroid and, on section, were lobulated, pink-tan and 
firm. 

Lungs: A granular tumor extended into the left main stem bronchus (figure 1). 
This was most marked on the lateral aspects, where there were intraluminal, grape- 
like growths up to 1 cm. in length. The tumor occupied the left hilum, the medi- 
astinum, especially the anterior mediastinum, and the parietal pericardium. A gray, 


Fic. 1. Posterior view of tracheobronchial tree and lungs from case 1. 
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Fic. 2. Mitral valve from case 1. Larger vegetation is on posterior leaflets. 


granular tumor mass, 2.5 cm. in diameter, was present in the left apex. A similar 
tumor seen in the inferior lateral portion of the left upper lobe, approximately 1.5 cm. 
beneath the pleura, had a yellow, firm nodule resembling an old tubercle which was 
5 mm. in diameter. Similar caseous or partially calcified nodules were present in the 
left hilum. The right lung had apical and basilar red infarcts which were 4 cm. in 
diameter. An embolus, 3 mm. in diameter, was present in a small right pulmonary 
artery. 

Microscopically, the lung tumor consisted of cords and masses of polyhedral or 
cuboidal cells with eosinophilic, slightly vacuolated cytoplasm. There were occa- 
sional suggestions of pseudoglandular formations. A periodic acid-Schiff stain 
showed red staining material resembling mucin within tumor cells. Occasional intra- 
pulmonary venules around the tumor were distended with fibrinous thrombi. 

Heart: The heart was of normal size. The left ventricle was slightly dilated. 
There was questionable thickening of the chordae tendineae of the mitral valve. 
There were two verrucae on the mitral valve (figure 2). The larger one measured 
2 by 1 by 0.8 cm., was superficially ulcerated, and was situated on the midportion of 
the posterior cusp. Both were approximately 1 to 2 mm. above the free edges of the 
cusps. Both were firm and friable, with irregular surfaces, and very loosely attached 
to the endocardium. Microscopically, they consisted of acellular eosinophilic ma- 
terial with occasional polymorphonuclear leukocytes. The endocardium, at the site 
of attachment, was disrupted. The valve stroma showed interstitial edema. 

The anterior two thirds of the interventricular septum and an area approximately 
4 cm. in diameter on the anterior aspect of the left ventricle, extending through its 
entire thickness, were discolored alternately yellow and red. Similar yellow dis- 
coloration, softening and flattening were present in the anterior papillary muscle of 
the mitral valve. Microscopically, these areas showed necrotic muscle fibers and 
variable numbers of polymorphonuclear leukocytes. Myocardial edema surrounded 
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these areas. Near one such area, adjacent to a zone of myocardial infarction, a 
small, intramyocardial artery was distended by an amorphous eosinophilic mass 
resembling fibrin. The vessel wall appeared to be intact. Similar small masses 
were seen in smaller branches of myocardial arteries adjacent to the infarct but 
within the epicardial fat. 

Spleen: The spleen contained several pale yellow areas, histologically recent 
subcortical infarcts, up to 1.5 cm. in diameter. 

A recent, bulging, pale yellow infarct, 2.5 cm. in diameter and extending from 
the pelvis to the cortex, was found in the right kidney (figure 3). 


Fic. 3. Infarct in right kidney of case 1. 


Comment: This patient had a mucin-producing, focally papillary adenocarci- 
noma arising from the left main stem bronchus and invading the mediastinum, 
with metastases to mediastinal lymph nodes, left pulmonary apex, and both 
supraclavicular areas. There was a complicating degenerative verrucous endo- 
cardiosis of the mitral valve, with emboli to the myocardium, spleen and right 
kidney. A myocardial infarction, recent and extensive, was in all likelihood the 
result of coronary embolization and responsible for the patient’s death. Of 
interest was the presence of thrombi within venules around the lung tumor. 


Case 2. Abstract of History: This 69 year old white woman was admitted to the 
City of Hope Medical Center on September 23, 1956, with a history of productive 
cough and increasing dyspnea for four months, and anorexia and vomiting for three 
months. A left pleural effusion, cytologic studies of which showed mucin-producing 
carcinoma cells (figure 4), was discovered shortly before admission. Physical ex- 
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amination showed an orthopneic woman with slightly swollen ankles and minimal 
clubbing of her fingers. There were dullness and diminished breath sounds over 
the left chest. The liver descended three fingerbreadths and was hard. A chest 
film showed fluid in the left thoracic cavity. 

Four thousand cubic centimeters of serosanguineous fluid were removed from 
the left chest shortly after admission. On November 20, 1956, the patient complained 
of sudden inability to see. Four days later she was semicomatose. There were a 
gradual increase in pulse rate and a rise in temperature to 104° F. Coma deepened, 
and the patient died on November 27, 1956. 

Autopsy Findings: The body was that of a thin white woman. The left pleural 
cavity contained approximately 1,000 c.c. of turbid fluid, and the right pleural cavity 
500 c.c. of clear fluid. There were dense apical adhesions and a palpable tumor mass 
which involved the left apex and had infiltrated the periapical soft tissues. The left 


visceral and parietal pleurae were granular and red. In addition, yellow and gray 
tumor nodules measuring 5 to 15 mm., some confluent, studded the left parietal pleura 
and infiltrated the left diaphragmatic leaf. Some portions of the left leaf of the 
diaphragm were as much as 2 cm. in thickness. 

Lungs: The right lung weighed 770 gm. and the left 850 gm. The left apex con- 
tained a gray-white tumor measuring 5 by 4 by 4 cm., with several surrounding satel- 
lite nodules measuring up to 1 cm. in diameter. The tumor had extended through the 
lung into periapical soft tissues of the chest wall. There was partial collapse of the 
remainder of the left as well as of the right lungs. In addition, the right lower lobe 
had a recent hemorrhagic infarct measuring 4 by 3 cm. Two large pulmonary em- 
boli, up to 1 cm. in diameter and 5 cm. long, were present in the right main pulmonary 
artery. Microscopically, the tumor presented a variable picture. Some areas were 
papillary, others suggested squamous features. Many of the cells had clear cyto- 
plasm, and there were signet ring cells (figure 5). A periodic acid-Schiff stain 
showed positive staining material within the acinus-like structures as well as within 
the cytoplasm of some tumor cells. A microscopic metastasis was present in the 
right lung. Tuntor cells showed nuclear pleomorphism but relatively few mitoses. 


Fic. 4. Signet-ring carcinoma cells in pleural fluid from case 2. (Magnification 450 x.) ae 
‘i 
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In one area a tumor surrounded what appeared to be an old granuloma, with cavity 
formation, surrounding pulmonary fibrosis and bronchiectasis. There were edema 
and terminal bronchopneumonia of the right lung. 

Heart: The heart weighed 300 gm. The valves were free of change except for 
the aortic. On each aortic cusp, in the regions of the corpora arantii, were equal- 
sized, pink, lobulated excrescences, averaging 10 by 5 by 4 mm. (figure 6). Their 
surfaces were smooth. On the endocardium of the interventricular septum, in both 
the right and the left ventricles, were attached small mural thrombi. The right 
coronary artery showed marked arteriosclerosis and narrowing of its lumen, approxi- 
mately 4 cm. from its origin. The lumen was-obliterated *-r a distance of 1.5 cm. 
by a sclerotic plaque as well as by a red thrombus. The myocardium of the anterior 
two thirds of the interventricular septum was soft and showed alternately red and 
yellow areas which extended into the anterior portion of the left ventricle. Some 
areas, however, were hemorrhagic, particularly peripherally, and some zones ap- 
peared to be green and necrotic. 


Fic. 5. Section of lung tumor from case 2. In this illustration there is relatively little 
evidence of mucin production. (Magnification 450 X.) 


Microscopically, the aortic verrucae consisted of eosinophilic fibrinous material 
with small numbers of enmeshed polymorphonuclear leukocytes. The underlying cusp 
showed only interstitial edema. There was disruption of a small area of endocardium 
at the site of attachment. Within the myocardium, in addition to the myocardial 
fibers in variable stages of necrosis, were zones of recent infarction and granulocytic 
infiltration. Within a small intramyocardial artery was an eosinophilic embolus 
(figure 7). No changes were seen in the wall of the involved vessel. The occluded 
main coronary artery contained fibrinous material similar to that’in the smaller 
branch, but this was not dissimilar to a portion of a usual type of thrombus. 

Kidneys: Both kidneys contained yellow-green cortical infarcts up to 10 mm. in 
greatest length. 

Relatively recent infarcts were seen in both occipital and right temporal lobes 


of the brain. 


Comment: This woman also suffered from a mucin-producing adenocarcinoma, 
with squamous features, of the left pulmonary apex. The tumor had extended 
locally into periapical tissues. The only metastasis was microscopic, in the right 
lung. There was a verrucous degenerative endocardiosis of the aortic cusps. 
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Fic. 6. Aortic valve of case 2, illustrating lobulated excrescences on each aortic cusp. 
Also note portion of septal infarct as seen through the endocardium. 


Emboli were found in small branches of the coronary arteries, brain and kidneys. 
There was a relatively recent myocardial infarct. The right coronary artery 
showed marked arteriosclerosis and recent thrombosis. One may suspect that 
the fibrinous material found within the thrombus may have been similar in 4 


Fic. 7. Section of myocardium, to show fibrin embolus. (Magnification 100 x.) 


“4 
: 
: 


1526 G. D. AMROMIN AND S. K. WANG June 1959 


nature to that in the smaller myocardial branches. With a narrowed sclerotic 
artery, it is conceivable that a fragment of fibrin or other material could be 
entrapped, completely occluding the lumen. The relative importance of the 
myocardial infarction or the pulmonary embolus in causing the patient’s death 
is a matter of speculation. 


DISCUSSION 


It is extremely unfortunate that in neither case cited was there a postmortem 
blood culture. In case 1 postoperative antibiotics were given for a short time, and 
there was an antemortem blood culture. However, the importance of post- 
mortem blood cultures in deciding whether an endocarditic lesion is bacterial or 
nonbacterial is debatable.t Morphologically, neither of our two patients had 
bacterial endocarditis. In neither example was there any inflammation of the 
involved valve. The excrescences appeared almost to sit on the valve. Micro- 
scopically, all that could be seen was disruption of some of the endothelium 
over the valve, and edema of its stroma. Polymorphonuclear leukocytes were 
notably absent, and there were no bacteria in sections studied. 

The locations and shapes of the vegetations in case 2 certainly were not 
those of a bacterial endocarditis. Each excrescence was located on one of the 
corpora arantii. Histologically, the vegetations consisted almost entirely of 
fibrin, as was true also of the myocardial emboli. There were no inflammatory 
cells in the vegetation or the emboli. 

Last but not least, the vegetations in case 1 were loosely attached. If they 
were actually inflammatory in nature, one would expect more granulation tissue 
and firmer attachment of the excrescences to the underlying valves. 

Angrist and Marquiss,® in their review of 8,676 autopsies, demonstrated a 
decrease in bacterial endocarditis and an increase in nonbacterial endocarditis 
in the antibiotic era, as against the preantibiotic. This suggested to these authors 
that many cases of bacterial endocarditis were engrafted on nonbacterial endo- 
cardiosis. Angrist and Marquiss® as well as others**® believe that these 
lesions are due to a basic disturbance of valvular ground substance, with extra- 
vasation of fibrin and other substances which constitute the excrescences. The 
exact nature of the disturbance in collagen is unknown. However, it is most 
likely an immuno-allergic phenomenon to some foreign, modified or abnormal 
protein. 4 

Various others factors, such as nutritional deficiencies or aging, have also 
been implicated. The latter, however, is less likely, since at least one patient 
(our first) was under 40. Known examples in children certainly speak against 
the aging concept. Nutritional deficiencies, especially of vitamin C, are rather 
unlikely, since many patients receive supplementary intravenous nutrition, vita- 
min supplements, etc., and are less likely to manifest either occult or gross 
evidence of vitamin deficiencies. We agree with the concept that this is prob- 
ably an immuno-allergic phenomenon, with the valve as the target organ and 
resultant damage to the valve matrix. In both of our cases there. were foci 
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of valvular edema, and in areas there was basophilic-like degeneration. Fibri- 
noid degeneration was absent in sections studied. 

The concept that the vegetations are only precipitates of fibrin, etc., on a 
valve has been proposed.* Such clotting factors may be found in mucin or 
thromboplastin. It is difficult for us to conceive of a vegetation formed by a 
deposit being allowed to remain and grow on a valve in a constantly flowing 
turbulent medium such as the intracardiac bloodstream. It is much more likely 
that a vegetation, basically due to extravasation of fibrin and other materials from 
hyperpermeable blood vessels, has been allowed to expand and flourish. 

In our two examples it is pertinent that both had mucinous carcinomas of 
the lung. Fisher and Baird® reported an almost identical example in a 34 


TABLE 1 


Degenerative Verrucal Endocardiosis with Myocardial Infarction 


Ref. No. Primary Tumor Site of Vegetation Emboli 
3 Mucinous carcinoma of | Mitral 
colon 
4 Carcinoma of stomach | Aortic, mitral, tricuspid Skin, spleen, brain, kid- 
(type not specified) neys, coronary artery, 
lung 


6 Mucin-producing _ bron- | Aortic and mitral 
chogenic carcinoma 


9 Secreting adenocarcinoma | Aortic Brain, kidneys, heart 
of lung 
10 Mucus-secreting adenoma | Mitral and aortic Brain, spleen, mesenteric 
of pancreas with pul- arteries and myocardium 
monary metastases 
Authors 

No. 1 | Mucin-producing  bron- | Mitral Myocardium, spleen, right 
chogenic carcinoma kidney 

No. 2 | Mucin-producing _ bron- | Aortic Coronary arteries, brain, 

_ chogenic carcinoma kidneys 


year old man with a mucinous bronchogenic carcinoma. Instances of regional 
thrombophlebitis with thromboses in mucinous carcinomas of the pancreas are 
well documented.2, McKay and Wahle * showed disseminated thrombi in veins 
as well as an endocardiosis in an instance of mucinous carcinoma of the colon. 
They thought both the endocardial lesions and the disseminated thrombi were 
due to some thromboplastin-like substance, such as may be present in mucin or 
a proteolytic enzyme from the mucin-producing colon carcinoma. It was their 
belief that the vegetations are actually superimposed on valves which are in- 
trinsically and basically unaltered, and they substantiated this concept with an 
example of fibrinogenopenia, also with vegetations on the aortic and mitral 
valves, and with-vascular thrombi. This was found in a patient with carcinoma 
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of the body of the pancreas.2_ The occurrence of vascular thrombi in carcinomas 
of the body and tail of the pancreas is known. The majority, if not all, have 
been associated with mucin-producing carcinomas, usually in the body or tail 
of the pancreas.® All of the cases listed in table 1 had mucin-producing carci- 
nomas, with the exception of that of MacDonald and Robbins. Their patient, 
however, suffered from a carcinoma of the stomach, which may well have been 
of the mucinous variety. Four of those listed, including ours, had a mucin- 
producing bronchogenic carcinoma. Two others * ? suffered from mucin-pro- 
ducing carcinomas in the large intestine and stomach, respectively, the latter 
with pulmonary metastasis. 

It is conceivable that in both of our cases the immuno-allergic phenomenon 
which occurred in the mitral valve in one instance and the aortic valve in the 
other was similar to that.occurring in regions of mucinous carcinomas of the 
gastrointestinal tract or pancreas by virtue of the fact that these valves were 
subjected to the greatest concentration of antigen, whatever it may be, from the 
mucin-producing carcinomas of the lung. 

There are increasing evidence and reports that this type of endocardial vege- 
tation is not so innocent as was once thought.’ *:*»* More emboli may be found 
if a more thorough search is made. Angrist and Marquiss,® for example, dem- 
onstrated coronary embolization in 8% (22 of 272 instances) of so-called 
“marantic endocarditis.” Brunson,’ in a summary of coronary embolization in 
bacterial endocarditis, reported miliary myocardial infarctions in as high as 60%. 
This may be due to the longer duration of the bacterial endocarditis and more 
friable vegetations, as well as to a more diligent search. 

Myocardial infarctions from coronary embolizations with portions of nonbac- 
terial endocardial verrucae are quite unusual. We are aware of only five other 
documented cases (table 1).**%*% 1° Both of our patients died with coronary 
emboli and myocardial infarctions. 


SUMMARY AND CONCLUSION 


1. Two cases are presented of degenerative verrucous endocardiosis with 
embolization, including coronary emboli and extensive myocardial infarctions, 
associated with mucin-producing bronchogenic carcinomas. 

2. We agree with the immuno-allergic hypothesis that mucin or somé protein 
from such tumors may cause increased capillary permeability with endocardial 
vegetations. 

3. It is suggested that the mitral and aortic valves in our patients were the 
prime targets of this substance, since they were one of the first portions of the 
vascular system to be subjected to such a concentration of this abnormal sub- 
stance carried from the lung tumors. 

4. It is reémphasized that in the antibiotic era we may be seeing increasing 
numbers of degenerative verrucous endocardioses with embolization and possible 
serious consequences. 
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SUMMARIO IN INTERLINGUA 


Es presentate duo patientes con degenerative endocarditis verrucal (endocarditis 
marantic) del valvula mitral e del valvula aortic, respectivemente. Ambes habeva 
etiam adenocarcinoma pulmonar a production de mucina e extense infarcimento myo- 
cardial de origine recente. Le infarcimentos myocardial esseva le resultato de 
embolos coronari ab le vegetation valvular. 

Nos es de accordo con le conception que mucina o le un o le altere proteina 
liberate per tal tumores produce possibilemente un localisate reaction immuno-allergic 
del histos, un augmento del permeabilitate capillar, e le transsudation de fibrina e 
altere constituentes del plasma. Es opinate que le afficite valvulas mitral e aortic in 
nostre patientes esseva le scopo primari de ille substantia. Il es possibile que le 
valvulas esseva subjicite a un relativemente alte concentration del material in le 
sanguine veniente ab le pulmon ubi illo esseva liberate per le carcinomas pulmonar. 

Embolos multiple ab endocarditis bacterial o ab degenerative endocarditis verrucal 
non es rar. Certe casos de endocarditis bacterial—si non le majoritate de illos—es 
le resultato de secundari implantas bacterial in vegetationes de degenerative endo- 
carditis verrucal. Il non es impossibile que le crescente uso de antibioticos va render 
iste phenomeno plus frequente. Vegetationes del typo describite se displacia facile- 
mente, tanto in parte como etiam in lor totalitate. Le resultante embolos multiple 
—como in nostre duo casos—pote ben devenir seriose. 
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OBESITY WITH POLYCYTHEMIA: REPORT OF A CASE* 
By GapreEt M. Situ, M.D., F.A.C.P., East Orange, New Jersey 


IN recent years there have been several reports on the relation of obesity and 
polycythemia. 

In 1951 Newman, Feltman and Devlin’ reported a small series of cases of 
supposed polycythemia vera with impairment of pulmonary function. Their 
case 4 was a very obese, somnolent patient with an arterial oxygen saturation 
of 69% and a maximal breathing capacity of 48% of predicted normal. Al- 
though the hemoglobin was 23 gm., the red blood cell count 7,500,000, and the 
hematocrit 67%, the white blood cell count was only 6,550 and the platelet 
count 305,510. This is not the usual picture of polycythemia vera. It is 
likely that this represented a case of polycythemia due to or associated with 
obesity, rather than polycythemia vera. 

Ratto, Briscoe, Morton and Comroe? in 1955 discussed the relation of 
anoxia and polycythemia. In criticism of the previously mentioned paper of 
Newman et al.,' they stated that anoxia secondary to polycythemia vera is very 
uncommon. On the contrary, most cases have normal arterial O, saturation 
at rest and after exercise. 

Sieker, Estes, Kelser and McIntosh * described a “cardiopulmonary syndrome 
associated with obesity.” Four patients presented a clinical picture of obesity, 
somnolence and Cheyne-Stokes respiration. Ventilatory studies showed a 20% 
decrease in total lung volume and a 50% decrease in expiratory reserve volume. 
The pressures in the right ventricle and pulmonary artery were moderately 
increased, with a normal cardiac output. They presented the following explana- 
tion for this “obesity heart disease”: Obesity markedly reduces the functional 
residual capacity, which is the expiratory reserve volume plus the residual 
volume, or, more simply, the air remaining in the lung after a normal expiration. 
Since the alveolar pO, is the result of the mixture of inhaled air with the 
expiratory reserve volume, a reduction in the latter will produce marked swings 
in the alveolar pO,, going from abnormally low partial pressure at expiration to 
abnormally high at inspiration. This periodic hypoventilation, it is postulated, 
leads to polycythemia, which produces increased pulmonary vascular resistance 
and, occasionally, heart failure. Loss of the obesity reverses this entire process, 
proving a direct causal relation. 

Auchincloss, Cook and Renzetti * describe a similar case of a patient weigh- 
ing 290 pounds and with marked leg edema. Cardiac auscultation revealed a 
gallop rhythm with accentuated pulmonic second sound. The red blood cell 
count was 6,730,000 and the hematocrit 69%. The maximal breathing capacity 
was normal, indicating a lack of obstruction. The chief respiratory defect in 
this case was a decreased tidal volume. However, a normal minute volume 
was produced by a rapid respiratory rate of 29. Although the minute volume 


* Received for publication November 1, 1957. 
From the Medical Service, Veterans Administration Hospital, East Orange, New 


Jersey. 
Requests for reprints should be addressed to Gadiel M. Smith, M.D., Veterans Admin- 
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remained normal, shallow, rapid breathing produced alveolar hypoventilation, 
as indicated by the following formula : * 


alveolar ventilation/minute = (tidal volume — dead space) X frequency. 


This hypoventilation was indicated by a low O, saturation and a high pCO,,. 
This led to polycythemia, pulmonary hypertension and high output failure. 
They demonstrated that their patient was suffering from a venous admixture 
produced by blood passing through hypoventilated alveoli, rather than an arterio- 
venous shunt, since after he had been breathing pure O, his arterial saturation 
rose to 100%. There was also a marked improvement with intermittent posi- 
tive pressure breathing. This seemed to indicate a depression of the respiratory 
center. They also suggested that the reduced tidal volume might be due to 
increased inspiratory inhibitory impulses and the increased work of breathing 
in the obese person. 

In 1956 Burwell, Robin, Whaley and Bickelmann® coined the picturesque 
term, “a pickwickian syndrome,” for a similar condition.* Their patient had 
shallow breathing with periods of apnea alternating with periods of tachypnea 
rather than hyperpnea, as in true Cheyne-Stokes respiration. There was edema 
of the ankles. His hematocrit was 65%; O, saturation was low and pCO, 
high. On weight reduction his O, saturation rose from 80% to 90% and his 
pCO, dropped from 73 to 37. The maximal breathing capacity rose from 41.5 
to 133 L. The authors felt that the low tidal volume produced an alveolar 
hypoventilation by the previously explained mechanisms.° The resulting chronic 
hypercapnia produced an insensitivity of the respiratory center to CO,. This 
entire process was reversed by weight reduction. 

In 1956 Carroll’ reported an interesting case of severe “cardiopulmonary 
failure with obesity.” This patient had a red blood cell count of 8,300,000, 
with intractable failure despite repeated phlebotomies. He had a low vital 
capacity with no evidence of emphysema. The postmortem examination showed 
a bronchopneumonia, a large right ventricle, a nutmeg liver and a spleen weigh- 
ing 750 gm. This author felt that the mechanism in this case was as follows: 
Large fat pads immobilize the chest wall very much as a binder would, causing 
abdominal respiration. Because of the great work required to keep the blood 
CO, normal, the body compromises by allowing hypercapnia to develop. The 
low alveolar and arterial pO, resulted in pulmonary artery hypertension... This, 
plus the hypoxemia of the coronary blood, caused hypertrophy and failure of the 
right ventricle. 

Weil and Prasad ** are interested in the association of polycythemia and 
obesity, and reported on it in 1955 and 1957. They found that whereas poly- 
cythemia was found in 0.08% of all hospital admissions, it was found in 0.8% 
of obese patients. Among the cases of polycythemia associated with obesity, 
five were found that had been misdiagnosed as polycythemia vera. However, 
the platelet counts and white blood cell counts were not elevated, as they 


*In the Pickwick Papers, Dickens describes Mr. Wardel’s boy Joe who has excessive 
appetite, obesity and somnolence. We do not know whether he was polycythemic. Burwell’s 
patient sought medical advice after a disturbing experience that also could have found place 
in a novel—he dozed off during a game of poker and awakened to find that he held a full 
house but had not bet properly. 
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usually are in true erythremia. Furthermore, the blood changes reverted to 
normal with weight loss. They felt that the difficulty was due basically to a 
crowding of the thoracic cavity by fat, which reduced the total lung volume, the 
vital capacity and the expiratory reserve volume. The patients manifested 
shallow breathing, very small chest expansion, Cheyne-Stokes breathing and 
cyanosis. They suggest that a similar mechanical interference might be found 
to cause the polycythemia in ascites and uterine fibromyomata. 

In 1957 Lillington, Anderson and Brandenburg *° reviewed the records of 
eight obese patients from the files of the Mayo Clinic. One was not polycy- 
themic but had evidence of arterial oxygen desaturation on exercise. Three 
were hypoxemic but had evidence of bronchopulmonary disease. However, four 
had polycythemia without evidence of intrinsic pulmonary or cardiac disease. 
These authors postulated that in the obese person the increased work of breathing 
leads to alveolar hypoventilation which, in turn, produces hypercapnia. The 
respiratory center apparently adjusts itself and permits the patient to remain at 
this elevated level of blood CO,. 

Thus, in reviewing the literature, we see that several authors have observed 
cases of polycythemia associated with obesity. These cases differed in details, 
and in attempts to explain the pathogenesis of the polycythemia there were 
differences in emphasis. However, basic to all was the finding of alveolar 
hypoventilation. 


CasE REPORT 


A 37 year old white male was admitted to the Medical Service of the East Orange 
Veterans Administration Hospital for the first time on March 13, 1957, complaining 
of dyspnea, leg edema, tightness of the chest and bloody sputum. In mid-February 
he had begun to complain of effort dyspnea, cough and substernal tightness accom- 
panied by nasal obstruction. About March 1 his temperature rose to 103° F. and 
he had bloody sputum. His doctor gave him two penicillin injections, with tem- 
porary improvement. He recalls that beginning in December, 1956, his legs would 
swell after a day’s work. He was questioned about his striking obesity (figure 1). 
He stated that he had always been heavy, weighing 198 pounds at the age of 18. In 
February, 1943, on induction into the Army, he weighed 251 pounds. This dropped 
to 219 pounds on separation from service in February, 1946. His weight remained 
approximately the same until early 1955, when he began to gain weight until he had 
reached his present admission weight of 404 pounds. Except for drinking two quarts 
of milk daily and liking noodles, he maintained that he was a light eater: Potency 
and libido had been normal until one year earlier. Since then his-libido had been 
poor but potency still normal. Since 1946 his tolerance for cold weather had been 
poor. Although hot weather made him perspire excessively, it did not make him 
otherwise uncomfortable. 

He knew of no illness in his family. His mother weighed 170 pounds, his father 
210 pounds and a sister 140 pounds. The patient smoked two cigars a day and was 
a moderate drinker. In spite of his cdesity, until a short time before his admission 
the patient had done arduous work as a heat treater of airplane engines. His past 
history revealed that in 1943 he had been on a troop transport that was sunk in the 
Mediterranean, and was in the water for two and one-half hours before being rescued. 
Following this he had several hospitalizations, in service, for pneumonia: 
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Physical Examination: Height, 69 inches; weight, 404 pounds; blood pressure, 
130/98 mm. of Hg. The patient’s face was plethoric and slightly cyanotic. His 
mental status seemed to be normal. He coughed and was slightly dyspneic at rest. 
Fat was uniformly distributed over his entire body, being less evident only on the 
forearms. The thyroid gland was not palpable. Eye examination was normal except 
for conjunctival injection. The mucous membranes of the nose and throat were 


Fic. 1. Photograph of patient, March, 1957. 


injected, but no exudate was seen. There were tremendous pectoral fat pads. The 
lungs were clear. The heart seemed normal except that the sounds were distant. 
The abdomen was difficult to examine but was apparently normal. The penis seemed 
small, and the prostate was difficult to examine. There was a plexus of varicose veins 
of both legs, with 2 plus pitting edema to the knees. Neurologic examination was 
normal. Skin examination revealed dilated venules of the nose and cheeks, plus 
papules, pustules and comedones on the chest. 
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Laboratory and X-ray Data: On admission, hemoglobin was 16.6 gm.; white 
blood cell count, 7,300, with neutrophils 68%, lymphocytes 30%, eosinophils 2%. 
Platelet count was 180,000. In April the patient’s hemoglobin had ranged between 
18 and 19 gm., his red blood cell count between 5,700,000 and 6,880,000, and his 
hematocrit had stayed at 60%. Urinalysis was normal. Serum albumin, 4.5 gm.%; 
globulin, 2.8 gm.%; cholesterol, 198 mg.%; blood urea nitrogen, 8 mg.%; fasting 
blood sugar, 87 mg.%. Serum electrolytes, mEq./L.: Chloride, 100; bicarbonate, 
30; sodium, 143; potassium, 5.2. Sputum culture: Streptococcus viridans and Neis- 
seria catarrhalis. A 24-hour urine contained sodium, 20 mEq. ‘and potassium, 50 
mEq. Van den Bergh direct, 0.2; indirect, 0.3. Cephalin flocculation, negative. 
Bromsulfalein retention (5 mg./kg. in 45 minutes) 16%; two months later, 31%. 
Phenolsulfonphthalein excretion, 24% in 15 minutes, 49% total in 30 minutes. On 
May 17, 1957, plasma volume by the Evans’ blue dye technic was 8,000 c.c., with a 
total blood volume of 18,600 c.c. 

Chest x-ray showed a widening of the superior mediastinum, some transverse 
cardiac enlargement and clear lungs. On May 20, as compared with March 26, 
upper mediastinal width was reduced from 10.5 cm, to 9.5 cm., and transverse cardiac 


TABLE 1 
Cardiac Catheterization 


Catheter "Volumes Pressure Pressure 
Position % Oz mm. Hg Mean 
RA 15.3 15/5 7 
RA 15.1 10/5 7 
RA 15/5 7 
RV —_ 35/0-2 
“40/15” 
Rad. art. 20.9 125/75 
Flow Cardiac Index 
L./min, L./min./M? 
Pulmonary flow 7.19 2.77 


Pulmonary vascular resistance in dynes-sec.-cm.~* 
dynes-sec.-cm.~* 
(Normal 50-200) 


diameter from 19.5 cm. to 17 cm. X-ray of the lumbosacral spine was normal, with 
no osteoporosis. Electrocardiogram was abnormal, with right axis deviation, promi- 
nent S waves through Lead V7 or later, and a prominent R in aVR, suggesting 
chronic cor pulmonale. An electroencephalogram and a bone marrow study were 
normal, 

Special Studies: Because of the interest aroused by the clinical syndrome pre- 
sented—obesity, polycythemia and dyspnea—numerous special studies were performed. 
Several 24-hour urine specimens contained 6.1, 11 and 19.6 mg. *17-ketosteroids 
(normal, 12 to 23), 17.4 and 11.7 mg. 17-hydroxysteroids (normal, 3 to 9), and 6.6 
mouse units pituitary gonadotropins (normal, 6.6 to 52.8). Protein-bound iodine was 
6.3 pg. Fasting total eosinophil count, 66 per cubic millimeter. Basal metabolic 
rate, plus 16% on March 14, and minus 13% on July 9, 1957. (The first figure was 
only an estimate, since normal values were not available for the patient’s body size.) 
The only endocrine abnormality suggested by these studies was a mild hyperfunction 
of the adrenal cortex, but there was no evidence of a true Cushing’s syndrome. Ir. 
fact, obesity of this degree is rarely found in true Cushing’s. 

Cardiovascular Studies: On March 22, 1957, the patient’s venous pressure was 
255 mm. H,O, rising to 300 mm. with abdominal pressure. Ether time, 9 seconds. 
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Decholin time, 13 seconds. On April 17, after he had lost 43 pounds and felt much 
less dyspneic, his venous pressure was still 230 mm. H,O; ether time, 10 seconds; 
Decholin time, 16 seconds. It was thought that the patient had a type of high output 
failure secondary to obesity and polycythemia. To study this further, a cardiac ca- 
theterization was performed on May 13, 1957 (table 1). Unfortunately, because of 
difficulty in fluoroscopic control, the catheter doubled up on itself in the pulmonary 
artery so that the tip remained in the right ventricle with a loop in the artery. This 
may have produced a slight insufficiency of the pulmonary valve. The essential 
findings were pulmonary artery pressure, 40/15; mean, 30. Pulmonary blood flow, 
7.19 L./minute. Cardiac index, 2.77. Pulmonary vascular resistance, 333 dynes- 
sec.-cm.-5 (normal, 50 to 200). Pressure in the right ventricle, 35/0; right atrium, 
15/5; pO, in the right atrium, 15.2 mm. Hg. These data were interpreted as sug- 
gesting a mild elevation of eaoney resistance in the presence of minimal, if any, 
pulmonary hypertension. 


TABLE 2 
Pulmonary Function Studies 


| 4-5-57 11-57 

| Breathing Breathing | Breathing Breathing 

Air Oz Air | Oz 
Oxygen intake/min. | 324 | 352 346 | 287 
Minute ventilation | 8010 5600 6000 5500 
Alveolar ventilation 2.0 1.4 1.9 1.9 

(L./min./M? body surface) 

Respirations/min. 17 12 9 6 
Tidal volume 470 467 666 917 
Ventilatory equivalent 2.0 | 1.3 1.4 | 1.6 
Vital [capacity 3810 c.c. 4170 c.c. 

% of predicted normal 93% 102% 
Inspiratory capacity 3585 c.c. 3790 c.c. 
Inspiratory reserve 3118 c.c. 2873 c.c. 
Expiratory reserve 22526: 380 c.c. 

Maximal breathing capacity 140.1 L./min. 140.1 1./min. 
Ventilatory reserve 25.0 
Timed vital capacity 
First second 87% 90% 
First 2 seconds 92% 95% 
First 3 seconds 97% | 100% 


Since no cause for the.dyspnea and polycythemia could be found, the possibility 
that this was due to ventilatory difficulty was considered and pulmonary function 
studies were done. The results are summarized in tables 2 and 3. First, it should 
be noted that, in contrast to the other normal ventilatory findings, the expiratory 
reserve volume (225 c.c.) is markedly reduced from a normal of about 1,000 c.c. 
This is in agreement with the cases quoted from the literature. The arterial gas 
analysis revealed a slight reduction in pO, and Oz saturation with a normal CO. 
content. However, these tests could not be performed until six weeks after admis- 
sion, at which time the patient’s clinical condition had improved greatly. One can 
make an educated guess that at the time of his admission, when cyanosis and dyspnea 
were moderately severe, the studies would have shown greater hypoxemia with 
hypercapnia. 

Course in Hospital: At first the patient was given a diet of 1,500 calories per 
day. Although he claimed that he ate no more at home, he began to lose weight at 
a rapid rate—35 pounds in the first three weeks. Later his diet was reduced to 1.0% 
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calories, which he followed faithfully and without apparent hunger. Anorexigenic 
drugs were not used. At the time of discharge (July 16, 1957), he had lost 108 
pounds, his hemoglobin had fallen from 16.6 to 13.3 gm., and his pulmonary function 
showed the following principal changes: The vital capacity had risen from 3,810 to 
4,170 c.c., the expiratory reserve volume from 225 to 380 c.c., and the arterial O. 
saturation from 92.1% to 95%; the pCO, had dropped from 43 to 40 mm. The 
patient stated that he felt well enough to return to work, and expressed an apparently 
sincere determination to continue losing weight. 


DIscuSSION 


During the last few years various authors have become interested in the 
cardiopulmonary and hematologic abnormalities seen in some very obese patients. 
Some have attempted to name and describe a syndrome as “a pickwickian syn- 
drome,” “obesity heart di:: .se” or “polycythemia with obesity.” However, a 
comparison of the cases described, including our patient, reveals that they do 
not form a completely homogeneous group or a single syndrome. The patients 
were all obese and, to a varying degree, polycythemic, but they differed in 


TABLE 3 
Arterial Blood Gas Studies 


4-5-57 7-11-57 
Breathing Breathing Breathing Breathing 
Air Oxygen Air Oxygen 
O: content (vol. %) 21.3 22.8 17.5 18.5 
CO, content (vol. %) 49.4 47.7 49.7 46.6 
O, capacity (vol. %) 23.4 23.4 18.7 18.7 
Oz saturation (%) 92.1 98.7 95 100+ 
pH 7.39 7.46 7.44 
Calculated pCO. (mm. Hg) 43 45 40 39 
Calculated pO. (mm. Hg) 70 105 83 | >110 


important details. Auchincloss’* patient had a decreased tidal volume and an 
increased respiratory rate. Burwell’s “pickwickian” patient had a marked som- 
nolence that some of the other patients lacked. Also, his maximal breathing 
capacity was considerably reduced, in contrast to most of the other cases. Car- 
roll’s* patient had a low vital capacity and a considerable polycythemia. In 
all cases the findings could best be explained as a response to hypoxemia. 
In our patient the first set of arterial gas analyses was performed after he had 
lost 50 pounds and was much improved clinically. He still showed a slight 
hypoxemia, with an O, saturation of 92.1%. However, it was the clinical im- 
pression that this was more severe on admission. We believe that his hypoxia 
had existed for some time, and had been aggravated shortly before admission 
by a temporary respiratory infection, probably an acute bronchitis. 

The figures for alveolar ventilation in table 1 were calculated using the 
formula previously given.» The dead space is assumed to be 150 c.c. The 
tables available to us do not give the body surface for persons of our patient’s 
size. Therefore, the body surface had to be estimated by extrapolating from 
known tables. It is my belief that his original body surface was greater than 
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our assumed figure of 2.7 M?, and the alveolar hypoventilation was greater than 
indicated (normal, 2.0 to 2.5 L./min./M? body surface). This hypoventilation 
produced a reduction in arterial O, tension from a normal of 104 to 70 mm. Hg, 
and a slight increase of CO, tension from a normal of 40 to 43 mm. Hg. (This 
patient’s ventilatory difficulty was apparently less marked than were those of the 
other cases previously cited from the literature.) The hypoxemia resulted in a 
secondary polycythemia which was accompanied by a hypervolemia. We suspect 
this latter finding may have been somewhat magnified by the errors inherent 
in the Evans’ blue technic that was used. The chronic hypoxia, with its result- 
ant pulmonary vasoconstriction, the increased blood viscosity and the hyper- 
volemia resulted in a chronic cor pulmonale. This was manifested by a typical 
electrocardiographic pattern, persistent elevation of venous pressure, considerable 
leg edema, and a mild elevation of pulmonary vascular resistance as seen in the 
catheterization studies. The fact that his arterial O, saturation rose from 92.1% 
to 98.7% on inhalation of 100% O, ruled out an arteriovenous shunt, either 
intracardiac or extracardiac. 

It is doubted that the infection played a great role in the causation of this 
patient’s polycythemia. On April 2, 1957, 19 days after admission, when all 
evidence of infection had disappeared, his red blood cell count was 6,880,000; 
hemoglobin, 19 gm.; hematocrit, 61%. The etiologic importance of the obesity 
is strongly suggested by the fact that on July 12, 1957, after having lost 108 
pounds, his hemoglobin fell to 13.3 gm. and the hematocrit to 47%. It should 
be emphasized that the patient received no phlebotomy or other therapy directly 
aimed at the polycythemia. 

The etiology of this severe obesity was sought. There was no clinical or 
electroencephalographic sugzestion of a brain lesion, which, rarely, can produce 
this. Although, as is customary, we sought evidence of hypothyroidism and 
Cushing’s syndrome, we were not surprised by our failure to find it. Patients 
with these endocrine diseases can be overweight but they very rarely are mark- 
edly obese. The etiology was best explained by the clinical psychologist who, 
after studying him, stated: “The patient is a very immature, passive, lonely, 
depressed, affectively labile individual . . . Oral preoccupation is apparent 
throughout the tests but the patient denies expressing this in overeating.” 


SUMMARY AND CONCLUSIONS 


1. A series of articles is reviewed presenting cases of obesity and poly- 
cythemia. 

2. Theories concerning the pathophysiology of polycythemia in obesity are 
discussed. 

3. A case is presented of marked obesity and moderate polycythemia, with 
evidence of chronic cor pulmonale accompanied by failure. 

4. Simple limitation of caloric intake caused a gradual but marked improve- 
ment in this patient’s condition. 

5. This case resembles severai others reported in the last few years. 
Although they have much in common, they differ in important details. It is 
therefore thought preferable to consider these as cases of obesity with polycy- 
themia, rather than as examples of a new syndrome or disease. 
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SUMMARIO IN INTERLINGUA 


Es presentate un revista de plure articulos que discute le relation de obesitate 
con polycythemia. Le essayos de explicar le pathogenese de polycythemia exhibi 
differentias de emphase. Omnes accepta le importantia fundamental del constatation 
de hypoventilation alveolar. 

Le caso hic describite es illo de un masculo de racia blanc de 37 annos de etate 
qui esseva hospitalisate con le gravamines de dyspnea e edema del gambas. In le 
curso de duo annos immediatemente ante su hospitalisation, le peso del patiente 
habeva crescite ab 219 usque a 404 libras. Su statura esseva 69 pollices. Le tension 
de sanguine esseva 130/98 mm de Hg. Ille esseva plethoric, levemente cyanotic, e 
dyspneic. 

Durante le prime mense, le numeration erythrocytic variava inter 5,7 e 6,88 mil- 
liones, le hemoglobina inter 18 e 19 g. Le hematocrite esseva 60 pro cento, le potentia 
combinatori pro CO, 30 mEq, le volumine de plasma (secundo le technica a blau de 
Evans) 8.000 cm’, e le volumine total de sanguine 18.600 cm*. Le electrocardio- 
gramma suggereva chronic corde pulmonal. Le tension venose esseva 255 mm de 
H,O, le tempore de ethere 9 secundas, le tempore de decholina 13 secundas. Ca- 
theterismo cardiac suggereva un leve elevation del resistentia pulmono-vascular. 
Studios del function pulmonar indicava un normal function ventilatori, excepte que 
le volumine de reserva expiratori con su 225 cm? esseva marcatemente inferior al 
valor normal de circa 1000 cm*. Le sanguine arterial monstrava un leve reduction 
de su pOs e de su saturation con Og. Le contento de CO, esseva normal. 

In le curso de quatro menses al hospital, le peso del patiente se reduceva per 108 
libras, le hemoglobina descendeva ab 18 a 13,3 g, le capacitate vital montava ab 3.810 
a 4.170 cm’, le volumine de reserva expiratori ab 225 a 380 cm’, e le saturation 
arterial de Og ab 92,1 a 95 pro cento. Post su dimission ab le hospital, le patiente 
retornava a su travalio. 

Es opinate que le obesitate de iste patiente produceva un hypoventilation alveolar 
que resultava in un reduction del tension arterial de Oz e isto, de su parte, produceva 
secundarimente polycythemia e hypervolemia. Un chronic corde pulmonal esseva 
producite. Le obesitate esseva causate, apparentemente, per difficultates psychologic 
que resultava in excessos dietari. Nulle base endocrin esseva trovate pro le obesitate. 

Iste caso resimila le casos initialmente citate. Illo differe in detalios. 
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EDITORIALS 


THE SCIENTIFIC PROGRAM FOR THE FORTY-FIRST ANNUAL 
SESSION OF THE AMERICAN COLLEGE OF PHYSICIANS 


The wide appeal and enthusiastic reception of the program of the Fortieth Annual Ses- 
sion at Chicago have encouraged the Committee on Program to continue it in the same form 
for the Forty-First Annual Session in San Francisco. Three separate sessions are planned, 
each to be presented concurrently and, as before, will be concerned with: 


1. Reports of recently conducted clinical investigations. 
2. Original material in the basic sciences which relate to internal medicine. 
3. New and original studies and observations in clinical internal medicine. 


The facilities at the meeting place in San Francisco are such that members and guests 
will be able to shift easily and quickly from one session to another in order to hear the 
presentation in which they have a particular interest. This should enhance the appeal of 
the program. 

The wide range of the program will provide a splendid forum for the presentation of 
work by investigators, full time teachers and practicing internists in all the fields related to 
internal medicine. Since, in its new form, the Annual Session of the College is the only 
national meeting where all the disciplines related to internal medicine can come together, it 
is in a fair way to become the outstanding meeting in internal medicine in this country and 
the world. This should make this session an increasingly attractive place at which to present 
original work. 

The sessions on CLINICAL INVESTIGATION will consist of presentations of 
investigative work in all fields of internal medicine and will be arranged to permit discussion. 
Material from Associates, young Fellows of the College and guests will be particularly wel- 
come. This program created wide interest in Chicago among all the College membership. 
Dr. J. D. Myers, Professor of Medicine at the University of Pittsburgh, will have charge of 
this activity for the Committee on Program. 

The BASIC MEDICAL SCIENCES, the life blood of internal medicine, will be 
— in the afternoons and in several mornings in the form of short papers or longer 
critical reviews. Opportunity for discussion from the floor will be provided. This portion 
of the program will be an excellent platform for the presentation of original and fundamental 
studies, and we are especially desirous of participation here by full time faculty members 
and young investigators. This portion of the program will be in charge of Dr. Robert H. 
Williams, Professor of Medicine, University of Washington. 

CLINICAL STUDIES AND OBSERVATIONS will be presented in a single 
afternoon session on each of the five days and at the morning lectures. These, while of 
‘ primary interest to clinicians and practicing physicians, will contain much of value for 
investigators and teachers. The development of this area of the program will be in the 
hands of Dr. J. M. Hayman, Jr., Dean and Professor of Medicine at Tufts College; Dr. 
Thomas Findley, Professor of Medicine, Medical College of Georgia; Dr. Carl V. Moore, 
Professor of Medicine, Washington University, and Dr. E. Hugh Luckey, Professor of Medi- 
cine, Cornell University. 

In addition, the program will consist of (1) TV clinics, (2) hospital clinics, (3) morning 
lectures, (4) clinical basic science case conferences, (5) clinical basic science pathologic 
coriferences, and (6) a fine group of the ever popular panel discussions. The scientific 
exhibit will be discontinued. A hospital clinic will be held on Tuesday morning at the new 
. school and hospital of Stanford University at Palo Alto. Special arrangements will be made 
for transportation to this feature, which should be of interest to many. 

The Committee on Program is now soliciting titles and informative abstracts for the 
program. These should be of approximately 250 words in length, should succintly summarize 
the paper, and should be in a form suitable for publication in the program, if accepted. These 
should reach the College headquarters in Philadelphia by October 1, 1959.- It is hoped that 
contributors will not delay sending in their titles and abstracts. Early receipt will be ex- 
ceedingly helpful to the Committee on Program, which has an arduous task to. study and 
select the material for the program. 
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SPECIAL ANNOUNCEMENT 


PAPERS FOR FORTY-FIRST ANNUAL SESSION 


April 4-8, 1960, San Francisco 


The Committee on Program Desires Original Contributions Concerning : 


1. CLINICAL INVESTIGATION 


2. BASIC MEDICAL SCIENCES as related to 
Internal Medicine 


3. CLINICAL STUDIES AND OBSERVATIONS 


Please send titles, authors’ names and informative abstracts of approximately 


250 words for consideration by the Committee on Program to 


THE AMERICAN COLLEGE OF PHYSICIANS 
4200 Pine Street, Philadelphia 4, Pennsylvania 


By October 1, 1959 
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AVIATION MEDICINE ON THE THRESHOLD OF SPACE: 
GENERAL CONSIDERATIONS 


WHEN viewed in retrospect by our future historians, this last year or 
two may well be found to be comparable in their implications to those of 
the late 1480’s. During that era, accumulations of bits and pieces of knowl- 
edge, the development of technologies and the adventurous trend of the time 
resulted in a comparatively great monetary gamble by Ferdinand and Isa- 
bella and a great personal gamble by Columbus, his colleagues and crewmen. 
They launched themselves into a vast void with an accepted risk probably 
greater than the calculated risk which will be accepted by the first man to be 
launched into space. 

Progress toward space flight has been an eyolutionary one, probably 
with its roots as far in the past as the era of Galilio Galilei. The curve of 
progress began to show its first logarithmic characteristics about the time 
of the first flight of the Wright brothers. This build-up in progress toward 
space is well shown in figure 1, the time-worn curve of altitude achievements 
plotted chronologically. Note the breakthrough produced by jet propulsion 
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Fic. 1. Aircraft altitude achievements plotted chronologically. Highest achievement is 
126,200 ft. (From J. Aviation Med. 29: 485-492, 1958.) 
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PENETRATION OF ATMOSPHERE 
Percent Plotted Chronologically 


0 
1905 1910 1915 1920 1925 1930 1935 1940 1945 1950 1955 1960 1965 


Fic. 2. Aircraft altitude achievements plotted in terms of per cent of mass of altitude 
penetrated. _ Highest penetration was 99.6% of atmospheric mass. (From J. Aviation Med. 
29: 485-492, 1958.) 


in the late 1940’s. Note, then, the precipitous breakthrough produced by 
the advances of rocketry in the 1950’s. 

It now seems more or less agreed that most of the major problems of 
space flight stem either from the presence of the earth’s atmospheric friction 
or from the absence of the atmosphere’s supportive and protective qualities. 
Thus it is of interest to view the same curve of altitude achievements but 
presented in terms of percentage of mass of atmosphere penetrated. This 
can be seen in figure 2. Note how the apparent great advances through the 
jet propulsion and rocket eras iron out in a curve of this sort; and note also 
the rapidity of progress in this paramenter which took place before 1915. 

Few knowledgeable scientists would be in disagreement were we to point 
out that American medicine has led the world in “space medicine” and has, 
to some extent at least, spearheaded the “space flight” efforts of other 
disciplines. The character of the progress graphs which you have seen 
has demonstrated that progress toward space flight has been evolutionary 
rather than revolutionary, although from recent impetus one might gain 
the impression that it has been something which has come upon us suddenly. 
Space medicine has been a normal outgrowth of aviation medicine projected 
into a more hostile environment and into more hostile situations. Organized 
space medicine in the United States began in 1947, when Brigadier General 
Harry G. Armstrong (now Major General retired) was the Commandant 
of the USAF School of Aviation Medicine. He, with a group of scientists, 
envisaged the implications of the rapid advances in aviation and rocketry, 
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and at the same time recognized many of the biologic implications which 
would most certainly require circumvention if man was to travel above the 
atmosphere. As a consequence of his convictions, he established a Depart- 
ment of Space Medicine at the USAF School of Aviation Medicine and 
organized a group of scientists for the purpose of delineating the biologic 
barriers which might be encountered. In the autumn of 1948 a group of 
interested scientists gathered at the USAF School of Aviation Medicine 
to discuss the problems. 

This symposium was followed by a larger symposium held at the Uni- 
versity of Illinois in Chicago, March 3, 1950. A book entitled Space 
Medicine resulted from that meeting. The following summer a Space Medi- 
cine Branch of the Aeromedical Association was organized in Chicago at 
a meeting of the Aeromedical Association. Successive meetings of this 
section have been held since 1950. The membership list has undergone 
very rapid expansion, as has the interest displayed. At the meeting held 
in Washington in 1958, almost one-half of a three-day period was devoted 
to the problems of flight above the atmosphere. About 1,000 physicians 
and scientists attended the space symposia. 

Probably the most important single event which has occurred in the 
United States during this particular era in relation to space medicine was 
a four-day symposium held under the combined sponsorship of the USAF 
School of Aviation Medicine and the Lovelace Foundation for Medical Edu- 
cation and Research. That meeting was held November 6-9, 1951. The 
proceedings of the meeting were published under the editorship of C. S. 
White and O. O. Benson, Jr., in the 600-page text, Physics and Medicine 
of the Upper Atmosphere.’ This excellent book is certainly the leading 
American reference on the subject of our interest. The symposium was 
repeated last November and a second volume will soon be published. 

Through this growth period, increased laboratory facilities and programs 
were organized at various points in the United States.* The Space Medi- 
cine Department of the USAF School of Aviation Medicine continued its 
very active interests and, now expanded into a division, has an extensive 
program in the problems related to the gravity-free state, sealed cabin ecology, 
etc. Within the structure of the Air Research and Development Command, 
the Aero Medical Laboratory of the Wright Air Development Command 
developed an expanded space flight program resulting in mice—and later 
hamsters and monkeys—being sent aloft in balloons and/or rockets for va- 
rious biologic studies. Protective equipment has been developed and isola- 
tion experiments have been performed. Early in their studies, telemetering 


1 Marbarger, J. P., Editor: Space medicine, 1951, University of Illinois Press, Urbana, 
Illinois. 

2 White, C. S., and Benson, O. O., Jr.: Physics and medicine of the upper atmosphere; 
1952, University of New Mexico Press, Albuquerque, N. M 

3 Anonymous; Project Vanguard and the Earth Satellite Program, U.S. Naval Research 
Laboratory, Washington, D. C 


4 x 
> 
| 
| 
| 
ine 
| 
} 
1 
é 
: 
© 


Vol. 50, No. 6 EDITORIAL 1545 


equipment was perfected for on-the-ground recording of various phenomena 
occurring in and outside of the rocket, as well as the physiologic changes 
occurring in animals. An Aero Medical Field Research Laboratory was 
built at Holloman Air Force Base, New Mexico, for the purpose of furnish- 
ing laboratory facilities for the rocket test site. Some of the most advanced 
work has resulted from their studies. The Air Force Office of Scientific 
Research, located in Washington, D. C., has begun to conduct an exploratory 
research program through contractual arrangements with both profit and 
nonprofit institutions and universities for the purpose of providing new fun- 
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Fic. 3. Aircraft speed achievements plotted chronologically. (From J. Aviation Med. 
; 29: 485-492, 1958.) 


damental knowledge for the program. A high vacuum research chamber 
simulating the vacuum of space has been developed at Litton Industries, 
Beverly Hills, California, as a result of one of the contracts. 

The U. S. Naval School of Aviation Medicine, at Pensacola, Florida, 
and the U. S. Army Medical Research Laboratory, Fort Knox, Kentucky, 
have each made their own definite contributions to the rapidly increasing 
fund of knowledge of space biology in th. United States.‘ Many organiza- 
tions have sponsored symposia. Some of our astronomical observatories 
have added biologic sections to their seminars and their symposia on space 
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SPEED ACHIEVEMENTS IN RELATION 
TO ORBITAL & ESCAPE VELOCITY 
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Fic. 4. Aircraft speed achievements plotted chronologically but within the framework of 
orbital and escape velocity. (From J. Aviation Med. 29: 485-492, 1958.) 
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flight.’ In fact, a most important development of the last year has been 
popular support of all areas of the space effort by the public and by scien- 
tific communities at large. NASA—The National Astronautic and Space 
Administration has been formed to spearhead this effort. 

To turn now to problems and parameters: If man is to be placed in orbit 
about the earth, the vehicle in which he orbits must reach a speed of some- 
thing of the order of 18,000 miles per hour. If he is to travel beyond a 


Fic. 6. Drawing snowing thinness of the major part of the earth’s atmospheric mass. 
(From J. Aviation Med. 29: 485-492, 1958.) 


comparatively simple orbit, this speed must be increased. So-called escape 
velocity is of the order of 24,000 miles per hour. Although the unmanned 
satellites have reached orbital speed, the achievements of manned vehicles 
still leave much to be accomplished. Figure 3 shows speed achievements 
plotted chronologically. Figure 4 shows the same plot within the frame- 
work of orbital and escape velocity. : 

5 Campbell, P. A.: Aeromedical and moe considerations of flight above the atmos- 
phere, J. Brit. Interplanetary Soc. 14: (Jan.) 1955. 


6 Campbell, P. A.: Aviation medicine on the threshold of space: achievements of the 
past year, J. Aviation Med. 29: 485-492 (July) 1958. 
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As to weight, a satellite of 2142 pounds requires approximately 22,000 
pounds of fuel and structure for launching into orbit. Thus it can be seen 
that the weight of fuel and structure which can be handled by one man 
becomes important. Figure 5 shows how we are progressing in this 
parameter. Note the same logarithmic type of progression which charac- 
terizes almost every aspect of aviation. While we are on the subject of 
weight cost, it should be pointed out here that each pound of man, oxygen, 
fluid, food, etc., will require huge amounts of fuel and structure to get it 


Fic. 7. Chart showing characteristics of the atmosphere to 1,000 miles. General format 
and some of the materials adapted from the chart, “Characteristics of the Atmosphere,” 


published by Douglas Aircraft Company, Inc. 

into orbit or into an escape ellipse. Consequently, we who are concerned 
must constantly think in terms of miniaturization, weight minimization, and 
conservation of all forms of energy required in such a flight. 

For background purposes, let us now turn to the atmosphere which must 
be penetrated on both the outward and the inward portions of a space jour- 
ney and the hostile environment of space. Figure 6 shows a very thin line 
drawn about the earth—almost as thin as the peel of an apple. This very 
thin line represents a thickness of 20 miles, embracing 99% of the mass of 
the atmosphere. Now visualize dividing this into four equal thicknesses. 
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The innermost quarter would represent five miles of altitude, or approxi- 
mately 26,000 feet. All of the inhabitants of the earth dwell in this thin 
area, which may be called the biosphere. The inner half of the line repre- 
sents 10 miles. Ninety per cent of the atmospheric mass lies within this 
10 miles. Almost all flight takes place within this segment. Only the 
more efficient military aircraft can penetrate into the third quarter. Only 
a very few humans have been in the outer quarter. The remaining 1% of 
the mass of the atmosphere for which we have not accounted may extend to 
6,000 or possibly even 12,000 miles, depending upon how carefully one 
wishes to look for an atom or a molecule identifiable with the earth. Turn- 
ing to a closeup of the atmosphere (figure 7), we see the 2urora borealis as 
probably the highest of the earthly phenomena. It is believed to be due 
to solar particles striking the uppermost layers of the earth’s atmosphere. 
From a practical standpoint, less than 40,000 of 1% remains at 90 miles. 

Ambient temperature decreases with altitudes averaging about 1 F. for 
each 300 feet until, depending upon latitude, time of year and so forth, an 
altitude of about seven miles is reached. The temperature above this alti- 
tude remains relatively constant at minus 70° F. to about 20 miles, at which 
altitude it begins to warm considerably, reaching approximately plus 50° F. 
at 31 miles. Again, temperature remains more or less constant for the next 
seven miles; then at from 30 to 50 miles of altitude it drops as low as minus 
100° F. and remains more or less constant for a few miles. At about this 
level the atmosphere becomes so rarified that heat can no longer be trans- 
ferred to it. Consequently, the temperature of any object is that due to 
heat from radiation, which is mostly of solar origin. Thus, temperature 
depends upon the reflective or absorptive characteristics of the object. 
Temperatures may reach extremes depending upon these characteristics of 
the exposed surfaces—that is, whether they are bright or dull, and whether 
they are reached by the direct rays of the sun or are in their own or the 
earth’s shadow. 

Sky brightness decreases as a function of altitude, although the sky is 
probably as black as the night sky at about 70 to 80 miles; each reflecting 
object will become a new light source to reflect the unattenuated light of the 
sun. This phenomenon, of course, is due to the absence of light dispersion 
by the remaining atmosphere. The contrast afforded by reflecting sources 
of great intensity surrounded by absolute blackness will represent a new 
visual experience to contend with. 

It is hoped that this brief survey of the basic problems, the organized 
investigations and the accomplishments in the field of space flight will fur- 
nish those interested in aviation medicine with useful background material. 


Paut A. CAMPBELL, Colonel, USAF (MC) 
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REVIEWS 


Diffuse Lesions of the Stomach: An Account with Special Reference to the Value of 
Gastric Biopsy. By Ian J. Woop, M.D., and Leon I. Tart, M.D. 86 pages; 
14.5 X 22.5 cm. The Williams and Wilkins Co., Baltimore, exclusive U. S. 
agents. 1958. Price, $6.00. : 


The authors, in preparing this small monograph on diffuse gastric lesions, cor- 
related 10 years of observation and experience with the flexible gastric biopsy tube, 
known in this country as the Wood biopsy tube. The pioneering work was done by 
Dr. Ian J. Wood and his associates at the Royal Melbourne Hospital in Melbourne, 
Australia. The technic of obtaining gastric biopsies is concisely described; 1,046 
patients had 1,949 attempts at gastric biopsy with 1,736 specimens obtained. Since 
the instrument cuts down only to the muscularis mucosae, there have been no perfora- 
tions of the stomach. Unusual bleeding occurred in only 10 patients, two of whom 
required limited blood transfusions; there were no fatalities. The small button of 
gastric mucosa measures 2 mm. in diameter and 0.5 mm. in depth. The biopsy 
tissue is quite sufficient to diagnose normal gastric mucosa, acute gastritis, active 
chronic gastritis, and gastric atrophy. One of the pleasant features of the text is 
the simple and practical manner in which the various forms of gastritis are classified. 
The pathological description .of the changes occurring in the gastric mucosa are 
concise and brief. The photomicrographs are excellent. 

The major application of the gastric biopsy tube is in determining the etiology 
of chronic dyspepsia when neither roentgen examination nor gastroscopy reveals an 
ulcer or malignancy. The biopsy in such instances may indicate active chronic 
gastritis. Diseased gastric mucosa may be the site of continuing blood loss in cases 
of chronic iron deficiency anemia. Indeed, chronic gastritis, either in its active form 
or as burned out gastric atrophy, is the main theme of the text. The authors offer 
much evidence for a strong relationship between the gastric biopsy findings in chronic 
gastritis and the clinical symptoms; they believe the acceptance of chronic gastritis 
as a real disease entity with specific symptoms and signs is essential to the efficient 
practice of medicine. Serial biopsies taken over a period of years from selected 
patients have shown superficial (acute gastritis) progressing to atrophic gastritis, 
and, in other instances, severe atrophic gastritis progressing to gastric atrophy, but, 
thus far, without the development of clinical pernicious anemia or subacute combined 
degeneration of the cord. Perhaps, in a few years when vitamin By» stores have 
been completely depleted, some of these patients will develop pernicious anemia, 
thereby implicating gastric inflammation as one cause for pernicious anemia. 

The flexible biopsy tube has increased our knowledge of the gastric mucosa. 
This monograph is interesting and provocative reading. It is regrettable that the 
relatively high cost of this text will keep it from its deserved place on more physi- 


cians’ bookshelves. 
Howarp F. Raskin, M.D. 


Clinical Radiology of Acute Abdominal Disorders. By Bernarv S. Epstein, M.D., 
Chief, Department of Radiology, The Long Island Jewish Hospital, New Hyde 
Park, New York. 352 pages; 18 X 26.5 cm. Lea & Febiger, Philadelphia. 
1958. Price, $15.00. 


Clinical Radiology of Acute Abdominal Disorders encompasses most of those 
abdominal complaints which may require prompt surgical or medical attention. 

The text emphasizes the correlation of clinical, pathological, and radiological 
manifestations of disease. Extensive material has been covered in concise fashion 
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and flavored with Dr. Epstein’s wealth of experience in radiology. Appended to 
each section is a list of suitable references. 

Because of the vast material covered, the author necessarily has entered many 
controversial areas, particularly concerning pathologic physiology. To wit, the 
author has perpetuated the radiologist’s concepts of pylorospasm and retrograde 
esophageal peristalsis, neither of which has been proved to occur in human subjects. 
Also, it should be noted that achalasia is not simply ganglionic degeneration at the 
cardio-esophageal junction. Conspicuously absent is sufficient consideration of the 
genitourinary tract. 

Though there are 406 illustrations, the book is not basically a pictorial atlas. 
The usual difficulty in satisfactorily reproducing radiographs has not been surmounted. 
Many of the reproductions adequately demonstrate the author’s text, while others are 
quite unsatisfactory, particularly for those less experienced in the interpretation of 
abdominal films and the barium filled gastrointestinal tract. 

The book is valuable because it endeavors to bridge the hiatus between the 
clinician and the radiologist. It will give one an excellent appreciation of what he 
can expect from radiologic consultation in abdominal disorders. EK 


The Differential Diagnosis of Abdominal Pain. University of California Medical 
Extension Series—Los Angeles. Edited by SHerMAN M. ME.iinkorr, M.D. 
443 pages; 14x 21 cm. The Blakiston Division, McGraw-Hill Book Company, 
Inc., New York. 1959. Price, $9.00. 


The Differential Diagnosis of Abdominal Pain is the first book of a series of 
monographs to be published by the Division of Postgraduate Medical Education, 
University of California Medical Center at Los Angeles. These volumes are in- 
tended to be summaries of conferences with panel-type discussions and presentations 
designed to make available the latest collective thinking on topics of current 
importance. 

In this first volume the editor has collaborated with Dr. Thomas P. Almy 
(gastroenterologist), Dr. Willard E. Goodwin (urologist), and Dr. Victor Richards 
(surgeon) to discuss in didactic fashion the mechanisms responsible for abdominal 
pain and to develop methods of clinical analysis of its causes. Treatment is dis- 
cussed to the extent that it clarifies differential diagnosis. 

Each of the eight chapters with illustrations ends with an up-to-date bibliog- 
raphy. Because of the lecture style the book can be rapidly read and easily digested. 
Controversial matters are not debated. Particularly valuable are the chapters on the 
retroperitoneal causes of abdominal pain; and that on systemic illness and disease 
remote from the abdomen causing abdominal pain. This latter chapter contains brief 
notes on toxins, metabolic disturbances, neurologic disease, and hematologic disorders 
as they may be related to abdominal pain. The book is well indexed. 

This monograph can be recommended to students and physicians without reser- 
vation and it is hoped that subsequent volumes will be of the same caliber. 


Progress in Arthritis, Edited by Joun H. Tarsorr, M.D., and H. 
Locxir, M.D. 456 pages; 15.5 x 24 cm. Grune & Stratton, New York. 1958. 
Price, $12.50. 

This book is a series of articles on the broad field of arthritis written by many 
recognized authorities. It covers physiology, pathology, chemistry and clinical ma- 
terial of all the more common fornis of arthritis, as well as a tie-in with some of the 
other collagen. diseases. Each article is well presented, easy to read, excellently 
illustrated, and many have most complete bibliographies. To pick out one or more 
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articles as being particularly outstanding is difficult, since the special import of each 
depends upon the interests of the reader. The book is informative, instructive and 
all-inclusive of current day thinking in the field of rheumatology. It is recommended 


to all who are interested in arthritis and allied diseases. 


Cardiovascular Sound in Health and Disease. By Vicror A. McKusicx, M.D., 
Associate Professor of Medicine, The Johns Hopkins School of Medicine. 570 
pages; 19.527 cm. The Williams & Wilkins Company, Baltimore. 1958. 
Price, $15.00. 


This is a comprehensive monograph devoted to cardiovascular sound and cardiac 
auscultation. It is illustrated profusely by spectral phonocardiograms. There is an 
excellent history of cardiovascular sound, with subsequent chapters devoted to basic 
considerations of the stethoscope, phonocardiography, heart valves, generation and 
transmission of sound, auscultatory and physical characteristics of the major cate- 
gories of cardiovascular sound, and cardiovascular sound in disease. 

There is an extensive bibliography and a detailed index. The author has made 
many valuable contributions to the field of phonocardiography. This text is illus- 
trated profusely with spectral phenocardiograms for which the author claims the 
following advantages in a display of the frequency spectrum: (1) Quality or timbre 
is given physical definition; (2) resolution in the time dimension is improved; (3) a 
more accurate display of the wide dynamic range of cardiovascular sound is obtained. 

Spectral phonocardiography is an application of the method of sound spec- 
trography developed at the Bell Telephone Laboratories. The initial recording is 
usually made on magnetic tape and the final visual record, the finished spectrogram, 
is a time-frequency-intensity plot. The intensity is represented by the density or the 
degree of blackness of the recording, time is the horizontal axis, and the vertical axis 
is frequency. A more complete visual representation of sound is thus achieved than 
in the usual phonocardiogram. 

Reference recordings, such as the electrocardiogram, are frequently employed to 
permit more careful analysis. Clarification might have been gained in some record- 
ings by the use of simultaneous pulse recordings and a more rapid paper speed. 

This is an excellent monograph, authoritative, broad in scope, clearly written, 
and finely illustrated. It is recommended to all interested in cardiovascular sound, 


from the serious student to the trained cardiographer. 
LeonarD M.D. 


Modern Chemotherapy of Tuberculosis. Antibiotics Monograph No. 11. By RoGer 
S. Mrrcuett, M.D., F.A.C.P., and J. Carrot, Bett, M.D., F.A.C.P. 109 
pages; 23.516 cm. Medical Encyclopedia, Inc., New York, N. Y. 1958. 


Price, $4.00. 


This little volume is part of the Antibiotics Monographs series published by 
Medical Encyclopedia, Inc. It is a timely, lucid, and very well written presentation 
of a subject which has developed in great leaps and bounds in the last 10 years. 
There is no other book of similar genre available, the present one therefore filling, 
and filling well, a need in the supply of medical information. 

Both Dr. Mitchell and Dr. Bell are very well qualified to write this book, since 
they have been intimately involved in the development of this field. Understandably 
they have set down many of their own opinions, but they have been careful in every 
instance to acknowledge this and to indicate the existence of contrary thoughts and 
suggestions. 

They have emphasized the basic approach to the subject, going into detail about 
the fate of each drug in the body, the modes of action of the various drugs, the prin- 
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ciples of bacterial resistance and their influence on the mode and outcome of chemo- 
therapy, etc. This approach is much more interesting and informative than the more 
common empirical approach which actually serves a different purpose. 

The book is highly recommended to the non-specialist as a concise, clear, and 
authoritative presentation of the subject, and to the specialist as a timely and inter- 


coting review. Patrick B. Storey, M.D. 


BOOKS RECENTLY RECEIVED 


Books recently received are acknowledged in the following section. As far as 
practicable those of special interest will be selected for review later, but it is not 
possible to discuss all of them. 


Ataractic and Hallucinogenic Drugs in Psychiatry: Report of a Study Group. World 
Health Organization Technical Report Series No. 152. 72 pages; 24 * 16 cm. 
(paper-bound). 1958. World Health Organization, Geneva; available in U.S.A. 
from Columbia University Press, International Documents Service, New York. 
Price, 60 cents. 


Atomic Medicine. 3d Ed. Edited by CHartes F. Benrens, M.D., F.A.C.R., Rear 
Admiral, MC, U. S. Navy, (ret.), ete. 705 pages; 23.516 cm. 1959. The 
Williams & Wilkins Company, Baltimore. Price, $15.00. 


Bleeding Esophageal Varices: Portal Hypertension. By Hirscu Rosertr Lieso- 
witz, B.S., M.D., Assistant Professor Clinical Medicine, New York University 
College of Medicine, etc.; Section on Surgical Treatment in Collaboration with 
Louis M. Rovussetot, M.D., M.S. (Surg.), Med. Sc.D. (Surg.), F.A.CS., 
Director of Surgery, St. Vincent’s Hospital, New York, etc.; with a Foreword 
by ALLEN O. Wuippte, M.D., F.A.C.S., Sc.D. (Honorary) Princeton, Univer- 
sity of Chicago, University of Washington, etc. 986 pages; 25.5 x 16.5 cm. 
1959. Charles C Thomas, Springfield, Illinois. Price, $24.50. 


Breast Cancer: Factors Modifying Prognosis. By A. J. Detarto, M.D., Member of 
the International College of Radiology, etc. 206 pages; 24x16 cm. 1959. 
The Macmillan Company, New York. Price, $7.50. 


Cancer: Diagnosis and Treatment. Edited by Joun B. Fieip, M.D., Ph.D., Assistant 
Clinical Professor of Medicine, University of Southern California School of 
Medicine, Los Angeles, California; with 28 contributors. 796 pages; 24 x 16 
cm. 1959. Little, Brown and Company, Boston. Price, $18.50. 


Cellular and Humoral Aspects of the Hypertensive States: A Symposium Held at the 
New York Academy of Medicine. Edited by H. SHErRwoop Lawrence, M.D., 
Associate Professor of Medicine, New York University College of Medicine. 
667 pages; 23.5 X 15.5 cm. 1959. Paul B. Hoeber, Inc., Medical Book Depart- 
ment of Harper & Brothers, New York. Price, $18.00. 


Dental-Medical Emergencies and Complications. By Ira Jay Bertove, D.D.S., M.D., 
F.A.C.D., F.L.C.S., Attending Surgeon and Chief of Maxillofacial and Oral 
Surgery Service, Misericordia Hospital, New York, etc. 380 pages; 20.5 x 13.5 
cm. 1959. The Year Book Publishers, Inc., Chicago. Price, $7.50. 


The Differential Diagnosis of Abdominal Pain. University of California Medical 
Extension Series—Los Angeles. Edited by SHerman M. Me iinxorr, M.D., 
Associate Professor of Medicine, University of California (Los Angeles) School 
of Medicine. 443 pages; 21 X 14cm. 1959. The Blakiston Division, McGraw- 
Hill Book Company, Inc., New York. Price, $9.00. 
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Diseases of Laboratory Primates. Part I of The Handbook of the Primates. By 
TuHeEoporE C. Rucu, Ph.D., Professor and Executive Officer, Department of 
Physiology and Biophysics, University of Washington School of Medicine, 
Seattle; with the editorial assistance of Maryeva W. Terry, B.A. 600 pages; 
24x 16 cm. 1959. W. B. Saunders Company, Philadelphia.’ Price, $7.50. 


Diseases of Metabolism: Detailed Methods of Diagnosis and Treatment. 4th Ed. 
Edited by Garrietp G. Duncan, M.D., Professor of Medicine, University of 
Pennsylvania, etc.; with 22 contributors. 1,104 pages; 2617.5 cm. 1959. 
W. B. Saunders Company, Philadelphia. Price, $18.50. 


The Effect of Pharmacologic Agents on the Nervous System: Proceedings of the 
Association for Research in Nervous and Mental Disease, December 13 and 14, 
1957, New York, N. Y.. Volume XXXVII, Research Publications, Association 
for Research in Nervous and Mental Disease. Editor: Francis J. BRACELAND, 
M.D. 488 pages; 23.5 15.5 cm. 1959. The Williams & Wilkins Company, 
Baltimore. Price, $13.50. 


Expert Committee on Addiction-Producing Drugs: Ninth Report. World Health 
Organization Technical Report Series No. 160. 15 pages; 24X16 cm. 1959. 
World Health Organization, Geneva; available in U.S.A. from Columbia Uni- 
versity Press, International Documents Service, New York. Price, 30 cents. 


Expert Committee on Malaria: Seventh Report. World Health Organization Tech- 
nical Report Series No. 162. 51 pages; 24x16 cm. (paper-bound). 1959. 
World Health Organization, Geneva; available in U.S.A. from Columbia Uni- 
versity Press, International Documents Service, New York. Price, 60 cents. 


Expert Committee on Training of Health Personnel in Health Education of the Pub- 
lic: Report. World Health Orcanization Technical Report Series No. 156. 
40 pages; 24X16 cm. (paper-bound). 1958. World Health Organization, 
Geneva; available in U.S.A. from Columbia University Press, International 
Documents Service, New York. Price, 30 cents. ; 


Group Processes: Transactions of the Fourth Conference, October 13, 14, 15, and 16, 
1957, Princeton, N. J. Edited by Bertram Scuarrner, M.D., University Semi- 
nar on Communications, Columbia University, New York, N. Y. 266 pages; 
23.5 x 15.5 cm. 1959. Sponsored by the Josiah Macy, Jr. Foundation, New 
York. Price, $4.50. 


Hospital Laboratory Services: Second Report of the Expert Committee on Health 
Laboratory Methods. World Health Organization Technical Report Series No. 
161. 30 pages; 24 16 cm. (paper-bound). 1959. World Health Organiza- 
tion, Geneva; available in U.S.A. from Columbia University Press, International 

. Documents Service, New York. Price, 30 cents. 


Inborn Errors of Metabolism. By Davy Y1-Yunc Hsia, M.D., Associate Professor 
of Pediatrics, Northwestern University Medical School, ete. 358 pages; 23.5 
<x 15.5 cm. 1959. The Year Book Publishers, Inc., Chicago. Price, $9.50. 


Instrumentation in Anesthesiology. By Wit1am H. L. Dornette, M.D., Professor 
of Anesthesiology and Head of the Department, The University of Tennessee 
College of Medicine, Memphis, Tennessee, etc.; and VeRNE L. Brecuner, M.D., 
Assistant Professor of Anesthesiology, The University of California School of 
Medicine, Los Angeles, California. 242 pages; 24 16 cm. 1959. Lea & Fe- 
biger, Philadelphia. Price, $8.00. 
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Introduction of Radiation Medicine into the Undergraduate Medical Curriculum: 
Fifth Report of the Expert Committee on Professional and Technical Education 
of Medical and Auxiliary Personnel. World Health Organization Technical 
Report Series No. 155. 24 pages; 24 x 16 cm. (paper-bound). 1958. World 
Health Organization, Geneva; available in U.S.A. from Columbia University 
Press, International Documents Service, New York. Price, 30 cents. 


The Investigation of the Relative Function of the Right and Left Lung by Broncho- 
spirometry: Technique, Physiology and Application. By FRANK Bercan, M.D., 
Staff-Surgeon Oslo City Hospitals, etc. 145 pages; 2417.5 cm. (paper- 
bound). 1958. Grune & Stratton, Inc., New York. Price, $4.50. 


Les Lésions Traumatiques de ’Uretére. Par JEAN Cripert et MicHeLt Revor. 282 
pages; 25X17 cm. (paper-bound). 1959. Masson & Cie, Paris. Price, 
4.200 fr. 


Manuel de Traumatologie (Membres-Rachis-Ceintures). Par Grorces RiEUNAU. 
220 pages; 27.5 18.5 cm. (cartonné toile demi-souple). 1958. Masson & 
Cie, Paris. Price, 3.000 fr. 


Maternity: A Guide to Prospective Motherhood. By Freperick W. Goopricn, Jr., 
M.D., illustrated by Victor Mays. 130 pages; 19.513 cm. 1959. Prentice- 
Hall, Inc., Englewood Cliffs, New Jersey. Price, $1.75. 


Medical Education: Annotated Bibliography, 1946-1955. 391 pages; 24 x 16 cm. 
1958. World Health Organization, Geneva; available in U.S.A. from Columbia 
University Press, International Documents Service, New York. Price, $6.75. 


Neurosurgery. Volume I. Surgery in World War II. Medical Department, 
United States Army. Prepared and published under the direction of Mayor 
GENERAL S. B. Hays, The Surgeon General, United States Army; Editor in 
Chief: CotoneL JoHN Boyp Coates, Jr., MC; Editors for Neurosurgery: R. 
GLEN Spur.inG, M.D., and BArRNEs WoopHALL, M.D.; Associate Editor: Ex1za- 
BETH M. McFetripce, M.A. 466 pages; 25.518 cm. 1958. Office of the 
Surgeon General, Department of the Army, Washington, D. C. For sale by 
the Superintendent of Documents, U. S. Government Printing Office, Washing- 
25, D. C., at $5.00 (buckram). 


Opiates and Opiate Antagonists: A Review of Their Mechanisms of Action in Rela- 
tion to Clinical Problems. Public Health Monograph No. 52. By ABpraHAM 
Wrkter, M.D. 38 pages; 26 X 20 cm. (paper-bound). 1958. U. S. Depart- 
ment of Health, Education, and Welfare, Public Health Service, Washington, 
D. C. For sale by the Superintendent of Documents, U. S. Government Print- 
ing Office, Washington 25, D C., at 30 cents. 


The Pathology and Management of Portal Hypertension. By R. MtLNes WALKER, 
M.S., F.R.C.S., Professor of Surgery, University of Bristol. 113 pages; 23.5 x 
15 cm. 1959. The Williams & Wilkins Company, Baltimore, Maryland, ex- 
clusive U. S. agents. Price, $8.00. 


Pediatric Neurology. By Staniey S. Lam, M.D., Clinical Professor of Pediatrics, 
State University of New York, College of Medicine at New York City, etc. 
495 pages; 23.5 x 15.5 cm. 1959. Landsberger Medical Books, Inc., New York. 
Price, $12.90. 


Post-graduate Training in the Public Health Aspects of Nuclear Energy: Fourth 
Report of the Expert Committee on Professional and Technical Education of 
Medical and Auxiliary Personnel. World Health Organization Technical Report 
Series No. 154. 53 pages; 24X16 cm. (paper-bound). 1958. World Health 
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Organization, Geneva: available in U.S.A. from Columbia University Press, 
International Documents Service, New York. Price, 60 cents. 


Praktische Hématologie: Differentialdiagnose-Therapie-Methodik. Von Pror. Dr. 
H. BeceMaNnNn und Dr. H.-G. Harwertu. 264 pages; 24x17 cm. (paper- 
bound). 1959. Georg Thieme Verlag, Stuttgart; in U.S.A, and Canada: Inter- 
continental Medical Book Corporation, New York. Price, kartoniert DM 29.80. 


Psychopharmacology: Problems in Evaluation. Proceedings of a Conference on the 
Evaluation of Pharmacotherapy in Mental Illness Sponsored by the National 
Institute of Mental Health, the National Academy of Sciences—National Re- 
search Council, and the American Psychiatric Association, Washington, D. C., 
September 18-22, 1956. Publication 583. Edited by JonaTHAN O. Coie, Psycho- 
pharmacology Service Center, National Institute of Mental Health; and Ratreu 
W. Gerarp, Mental Health Research Institute, University of Michigan. 662 
pages; 25.5 x 18cm. 1959, National Academy of Sciences—National Research 
Council, Washington, D. C. Price, $6.50. 


Research on Novocain Therzty in Old Age (in English Translation): A Collection 
of Seven Papers from Die Therapiewoche, 1956-1957. By Pror. ANNA ASLAN, 
M.D. and co-workers at the C. I. Parhon Institute of Geriatrics, Bucharest, 
Rumania; and Pror. C. M. Bircer, M.D., and Pror. F. H. Suutz, M.D., the 
University Medical Clinics, Leipzig; and U. KOuter, M.D., and E. Mampet, 
M.D., the University Medical Clinic I, Halle/Saale. 70 pages; 27.5 x 21.5 cm. 
(paper-bound). 1959. Consultants Bureau, Inc., New York. Price, $12.50. 


The Surgeon’s Tale: The Story of Modern Surgery. By Ropert G. RICHARDSON. 
278 pages; 21.5 x 14.5 cm. 1959. Charles Scribner’s Sons, New York. Price, 


$4.95. 


Transplantable and Transmissible Tumors of Animals (Atlas of Tumor Pathology, 
Section XII, Fascicle 40). By Harotp L. Stewart, M.D., Katuarine C. 
Snett, M.D., Lucta J. DunHam, M.D., and Samuet M. Scuiyen,. M.D., 
Laboratory of Pathology, National Cancer Institute, National Institutes of Health, 
Bethesda, Maryland. 378 pages; 26 x 20 cm. (paper-bound). 1959. Published 
by the Armed Forces Institute of Pathology under the auspices of the Subcom- 
mittee on Oncology of the Committee on Pathology of the Division of Medical 
Sciences of the National Academy of Sciences—National Research Council, 
Washington, D. C. For sale by the American Registry of Pathology, Armed 
Forces Institute of Pathology, Washington 25, D. C., at $3.50. 


The Treatment of Diabetes Mellitus. 10th Ed. By Ettiorr P. Jostin, A.M., M.D., 
Se.D., Physician, New England Deaconess Hospital, etc.; Howarp F. Root, M.D., 
H.H.D., Medical Director, Joslin Clinic, etc.; Priscmia Wuite. Sc.D., 
Physician, New England Deaconess Hospital, etc.; and ALEXANDER MARBLE, 
A.M., M.D., Physician, New England Deaconess Hospital, etc.; with the co- 
operation of Drs. Ropert F, Brapiey, Leo P. C. LeCompte, 
Nancy Nicuors, ALBERT E, RENoLD, SHIELDS WARREN, FRANK C, WHEELOCK, 
Jr.,-and associates in the Joslin Clinic and Baker Clinical Research Laboratory, 
New England Deaconess Hospital. 798 pages; 2416 cm. 1959. Lea & 
Febiger, Philadelphia. Price, $16.50. 


Tumours of the Bladder. Volume II of Monographs on Neoplastic Disease at Various 

Sites. (General Editor: D. W. Smiruers, M.D., F.R.C.P., F.F.R.) | Edited by 
Daviw M. Wattace, O.B.E., M.S., F.R.C.S., Surgeon, St. Peter’s, St. Paul’s, 
St. Philip’s Hospitals, etc. 352 pages; 25.5 17.5 cm. 1959. The Williams & 
Wilkins Company,’ Exclusive U. S. Agents, Baltimore. Price, $11.50. 
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COLLEGE NEWS NOTES 


40TH ANNUAL SESSION—CHICAGO, ILLINOIS 


This Session marked the most ambitious scientific program ever undertaken by 
the College. In addition to the usual format, 4 additional Clinical Sessions were 
included, with 5 Basic Medical Science Sessions and 4 Clinical Investigation Sessions, 
running concurrently. These innovations were instituted by President Dwight L. 
Wilbur to attract the attention of a broad segment of the membership and to satisfy 
interest in Clinical Investigation. Another innovation was the so-called Monday 
morning “Invitation Session” for Chicago business leaders. This Session brought 
into focus the role of the Internist in medicine. The subject dealt witii “The Care 
and Preservation of the American Executive” and was presented by experts in their 
specific fields. Regents and Governors acted as hosts at a luncheon which concluded 
this affair. 

The Annual Session was held under the Presidency of Dwight L. Wilbur, San 
Francisco, California, assisted by Robert H. Williams, Seattle, Washington, and Jack 
D. Myers, Pittsburgh, Pennsylvania, with Eliot E. Foltz of Winnetka, Illinois, acting 
as General Chairman. The large attendance at all the Scientific Sessions attested to 
the outstanding programs arranged by the Program Committee. 

More than 6,000 attended the Meeting, which took place from April 20 to 24, 
inclusive, 1959. Due to the outstanding efforts of Mrs. Raymond M. Galt, Chairman 
for the Women’s Committee, better than 1,000 ladies graced the Meeting. 

With exception of the Hospital Clinics, the entire Scientific Program, including 
Color Television, was held at the Headquarters Hotel and 2 adjoining theaters—a 
feature which contributed to the success of the Meeting and the convenience of those 
in attendance. 

Aside from the Scientific Program, numerous social events made the evenings 
most enjoyable. A dinner for the Regents, Governors, Committee Chairmen, and 
their wives, took place Sunday at the home of the General Chairman, Dr. Foltz. On 
Monday an outstanding Concert by the Chicago Symphony Orchestra, under the 
baton of Walter Hendel, piayed to a capacity audience; on Tuesday the Governors 
gave a Reception to New Members. 

The Convocation on Wednesday was a colorful event, with Regents, Governors 
and new members in full academic regalia. Notables representing the American 
Medical Association, The American College of Surgeons and The Royal College of 
Physicians and Surgeons of Canada were in the Procession. After President Dwight 
L. Wilbur delivered his Presidential Address, “The Future of the Practice of Medi- 
cine,” Fellowships were conferred on 368 new Fellows. During the year, 555 phy- 
sicians were elected Associates. An Honorary Fellowship was conferred on John 
McMichael, Professor of Medicine of the Postgraduate Medical School of the Uni- 
versity of London. Robert Frederick Loeb of New York City, James Howard Means 
of Boston and LeRoy Hendricks Sloan of Chicago were elected Masters of the College. 

Joseph E. Smadel of Bethesda was given the James D. Bruce Memorial Award; 
C. Sidney Burwell of Boston, the John Phillips Memorial Award, and Hugh J. 
Morgan of Nashville (in absentia), the Alfred Stengel Memorial Award. 

The ladies enjoyed an extensive program consisting of “Open House” in the 
Lower Tower Room of the Conrad Hilton Hotel, a visit to the Art Institute, a visit 
to the Merchandise Mart, a North Shore Tour, a Fashion Show, luncheons at famous 
restaurants and other entertainment. 
ccli 
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At the Annual Business Meeting Howard P. Lewis of Portland, Oregon, was 
installed as President of the College; Chester S. Keefer of Boston, Massachusetts, was 
chosen President-Elect; Wesley W. Spink, Minneapolis, Minnesota, First Vice Presi- 
dent; Walter de M. Scriver, Montreal, Quebec, Canada, Second Vice President, and 
Garfield G. Duncan, Philadelphia, Pennsylvania, Third Vice President. 

The following were elected as Regents: 


Edward C. Klein, Jr., South Orange.... NEW JERSEY 
H. Marvin Pollard, Ann Arbor MICHIGAN 
Irving S. Wright, New York 

Charles M. Caravati, Richmond 


The following Regents were re-elected: 


Fuller B. Bailey, Salt Lake City UTAH 
Thomas Findley, Augusta.:............ GEORGIA 
Chester M. Jones, Boston 


Automatic appointments to the three immediately preceding past Presidents were 
enacted: Walter L. Palmer, for term expiring in 1960; Richard A. Kern, for term 
expiring in 1961, and Dwight L. Wilbur, for term expiring in 1962. 


The new Governors elected were: 


John A. Layne, Great Falls............ MONTANA, until 1960 
H. Hugh Luckey, New York.......... NEW YORK, until 1960 
John Graham, Boston. MASSACHUSETTS, until 1961 


The following new Governors, with term expiring in 1962, were elected: 


Gordon B. Myers, Detroit.............. MICHIGAN 

Hugh R. Butt, Rochester.............. MINNESOTA 

Paul O. Hagemann, St. Louis.......... MISSOURI 

LeRoy W. Black, Rutherford 

Robert L. McMillan, Winston-Salem. ... NORTH CAROLINA 
Lester E, Wold, Fargo NORTH DAKOTA 
Kinloch Nelson, Richmond 

Robert U. Drinkard, Jr., Wheeling 

W. H. Philip Hill, Jr., Montreal 


The following Governors, with term expiring in 1962, were re-elected: 


John N. Compton, Little Rock 

Stacy R. Mettier, San Francisco 

Willis M. Fowler, Iowa City 

Marion D. Hargrove, Shreveport 

Sven M. Gundersen, Hanover.......... NEW HAMPSHIRE 
Marshall N. Fulton, Chairman, 

Providence RHODE ISLAND 
Orlando B. Mayer, Columbia......... .SOUTH CAROLINA 
Elbridge E. Johnston, St. Johnsbury .. VERMONT 
James W. Haviland, Seattle WASHINGTON 
Clyde W. Holland, Halifax, N. S ATLANTIC PROVINCES 
Carlos F. Cardenas, Havana 


Major General Oliver K. Niess was elected as Governor for the U. S. Air Force 
and Major General Leonard D. Heaton for the U. S. Army. 
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At the conciusion of the Annual Session, a group of 66 physicians, in many in- 
stances including their wives, participated in a Post-Convention Tour to Mexico City 
with visits to the Pyramids of the Sun and Moon, Cuernavaca, University City and 
Taxco. The Mexican “Fellows” acted as hosts. A Scientific Program of marked 
quality and interest was arranged—two days at the National Institute of Cardiology 
by Ignacio Chavez, F.A.C.P., College Governor for Mexico, and one day at the Hos- 
pital de Enfermedades by Salvador Zubiran, F.A.C.P. 

Consensus concerning the Scientific Programs in Chicago, as well as in Mexico, 
was that they were of outstanding merit. The innovations instituted at the Chicago 
Meeting will be repeated during the 1960 Annual Session. 


New ELectTions TO MEMBERSHIP IN THE AMERICAN COLLEGE OF PHYSICIANS 


At the Fortieth Annual Session, held in Chicago, Illinois, Apri! 20-24, 1959, the 
following new members were elected. Those listed in FULL CAPITALS were 
elected to Fellowship; those in lower case were elected to Associateship. 


Royal Oak, Mich. 
EDWIN CARTER AG Madison, Wis. 
HOWARD ARNE ANDERSEN ................ Rochester, Minn. 
George Spaulding Anderson ..................... Towa City, Iowa 
THOMAS PAGE ANDERSON ........5.6.0000. Hanover, N. H. 

Chasies Emile St. Petersburg, Fla. 


THEODORE BACHARACH M.C., U. S. Army 
Ivan Thomas Beck ..........+..00++.+++.++.+.++Montreal, Que., Canada 
CHARLES RISCHE BEESON ............00.00/ Albuquerque, N. M. 
New York, N. Y. 
MORTON SEMUR BERR Boston, Mass. 


William Robert Best Ill. 
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Chavies: A, Chambersburg, Pa. 
Francs: Pinko: -Bilelle Glen Cove, L. I., N. Y. 

CHARLES DOUGLASS BONNER ............. Newton Centre, Mass. 
Richartt Charles Bovian Nashville, Tenn. 
ROBERT FRANKLIN BRADLEY .............. Boston, Mass. 
ROBERT ORVILLE BRANDENBURG ......... Rochester, Minn. 
IRVING BENJAMIN BRICK ............. gp nie Washington, D. C. 
FRANK PICKERING BROOKS ................ Philadelphia, Pa. 
STEPHEN WILLIAM BROUWER ............. Clifton Springs, N. Y. 
Donald Wesley Brown .............. Honolulu, T. H. 
Francis Edgar Browning ............ Rochester, N. Y. 
Malissa Dalton Browning ..............seseeeees Miami, Fla. 

JOHN REED BUMGARNER ........ccscccctwses Greensboro, N. C. 
Gordon Cader .......... as wen Baltimore, Md. 
RALPH NATHAN CAGAN Trenton, N. J. 
Jolin Anthowy Callahan: Rochester, Minn. 
VITO. FRANCIS Jersey City, N. J. 
COLEMAN DAVID CAPLOVITZ ........... ’,..Houston, Tex. 
Robert: Jol Temple, Tex. 

ROBERT JOHNSON CATLIN ...... spe Sarees St. Albans, Vt. 
William Leroy Chapman ...........ccecccccaosse Pittsburgh, Pa. 

JOHN: MOGPER COPFEY | Belleville, Ill. 
Cohen Ottawa, Ont., Canada 
CORN New York, N. Y. 
Frederick Waldemar Coleman, Jr. ............6065 Phoenix, Ariz. 
JOHN MARTIN COLEMAN Chicago, III. 
NORMAN DONAT COMEALU ................. Cheverly, Md. 
WILLIAM MARION COOPER ................. Pittsburgh, Pa. 
WILLIAM EUGENE CORNATGZER ............ Grand Forks, N. D. 
DAVID 665 New York, N. Y. 
Philip Theodore Cullen ..... Little Rock, Ark. 
GEORGE HARDIN CURFMAN, JR. ............ Denver, Colo. 


Donald Dewayne Daniels ...........0seceseeeees Walnut Creek, Calif. 
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VIRGIL CLAYTON DANIELS, JR. ............ St. Petersburg, Fla. 
RICHARD BARRE DAVIS Bennington, Vt. 
HAROLD EVERHARD DePREE .............. Kalamazoo, Mich. 

ANTHONY NICHOLAS DOMONKOS ......... New York, N. Y. 
KENNETH THOMAS DONALDSON .......... New York, N. Y. 
George Stephenson Dozier -«...............08c00 Lexington, Ky. 
ROBERT MERRILL DUMM .................. Kent, Ohio 

Richard Alexander Dunsmore .................+.. Downingtown, Pa. 
MORTON HENRY EDELMAN ................ New York, N. Y. 
Charles Laurence Etheridge ..................... Winnetka, 

ALAN RICHARD FEINBERG ................. Chicago, IIl. 

Antony Fidler ........ Ottawa, Ont., Canada 

ROBERT EDMUND FISHER ................. Battle Creek, Mich. 
ALFRED PAUL, New York, N. Y. 
THOMAS JAMES FITZPATRICK ............. Joliet, Il. 

WILEY LEWIS BORMADR. Columbus, Ohio 
LUDWIG MATHIAS FRANK ................. West Hartford, Conn. 
MURRAY MARCUS FRIEDMAN .............. Santa Fe, N. M. 
GEORGE JACOB West Haven, Conn. (VA) 
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RICHARD LaMARR FULTON ................. Columbus, Ohio 

Pronk «owes Syracuse, N. Y. 

WALTER Mount Vernon, N. Y. 
ELMER WILHELM GILBERT Alhambra, Calif. 
JAMES ALAN LONGMORE GILBERT ........ Edmonton, Alta., Canada 
Robert: Stanley Goldbloom): Pittsburgh, Pa. 
HYMEN MAXWELL GOLDEN ............... Flint, Mich. 

Robert Feeley Bronxville, N. Y. 

CARL WILLIAM GOTTSCHALEK .............. Chapel Hill, N. C. 
EDWARD GEORGE GULLORD ............... Upper Montclair, N. J. 
MARSHALL BECK GUTHRIE ................ Wayne, Pa. 

JAMES STANFORD HAIMSOHN ............ Memphis, Tenn. 

DAVID GREGORY HANLON ................. Rochester, Minn. 
FRANCIS WILLIAMS HARE ..... Madison, Ind. 

Alexander Thome venus Fremont, Nebr. 
William Spies Haubrich ............ Detroit, Mich. 

FREDERICK HARRISON HESSER ........... Albany, N. Y. 
EUGENE AUGUSTUS HILDRETH ........... Ardmore, Pa. 

"ROBERT ’9HN HOAGLAND M.C., U. S. Army 

JOHN RUSTEN HOGNESS Seattle, Wash. 

John Frederick 5S. Winnipeg, Man., Canada 
Bryce Glenburne Hughett ..............-+eeeeees Billings, Mont. 
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Anthony Donald Intrieve Olney, Ill. 

C. WARREN Columbia, S. C. 

DUDLEY PENNINGTON JACKSON .......... Baltimore, Md. 
GEORGE LYMAN JACKSON .................. Harrisburg, Pa. 
Decatur, Ala. 

Harold Nicholas Johantgen ....................4. Shelby, Ohio 

Bismarck, N. D. 
ROBERT DRISCOLL JOHNSON .............. Syracuse, N. Y. 
WARFORD BURDETTE Springfield, Mo. 

ERWIN M. KAMMERLING ................... Oak Park, III. 
HARRY ARNOLD KAPLAN: .........0600000% Trenton, N. J. 

GUSTAV GROSVENOR KAUFMANN ........ Winchester, Mass. 

Howard Washington Kenney .................... Tuskegee Institute, Ala (VA) 
DAYTON TYLER WEITER: East Orange, N. J. 

William Kurstin ...... Mas edna Washington, D. C. 
EMANUEL PETER LaMOTTA ................New York, N. Y. 
WARE LARA Indianapolis, Ind. (VA) 
JOHN CHARLES FR. Germantown, Tenn. (VA) 
SALVATORE RODIMUS LA TONA .......... Niagara Falls, N. Y. 

GEORGE NORWOOD LEWIS ................ Gary, Ind. 


SANFORD MORTON LEWIS ................. Newark, N. J. 
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Samuel Loewenstein Lieber .................000% Shreveport, La. 
ELLSWORTH LaVERNE LINDLEY .......... Cedar Rapids, Iowa 

HOWARD PAUL LONGSTRETH ............ Buffalo, N. Y. 
FRANCIS THEODORE: LYTLE. Fargo, N. D 
WARREN LOWELL MACAULAY ............. Fargo, N. D. 
GEORGE EDMOND MacDONALD ............ Boston, Mass. 
HAROLD HARRINGTON MacGILPIN, JR. .... Worcester, Mass. 
HUBERT FRANCIS MacINNIS ............... Camrose, Alta., Canada 
HECTOR HUGH MacKINNON 0004 Fredericton, N. B., Canada 
ROBERT LAIDLAW MacMILLAN ............ Toronto, Ont., Canada 
ROBERT ALLEN MANDELBAUM ............ Brooklyn, N. Y. 

Raul A: Santurce, P. R. 
EDWARD I. MARGARETTEN ................ Perth Amboy, N. J. 

EDMUND ROBERTS McCLUSKEY ........... Pittsburgh, Pa. 

DOUGLAS FRANCIS MeDOWELL Santa Barbara, Calif. 
JAMES EDWARD MCGINNIS ............... Pasadena, Calif. 
SAMUEL KENNETH MCcILVANIE ............ Spokane, Wash. 
Wiliam Paul Wilmette, Il. 

William Mitchell Mikkelsen ..................00. Ann Arbor, Mich. 
EDWARD SIDNEY MILLER .................. Denver, Colo. 

WINSTON RIVARD MILLER ................ Red Wing, Minn. 

Gordon Melvin “Mindrum Cincinnati, Ohio 
GEORGE ILLARION MISHTOWT ........... Washington, D. C. 
Benton McQueen Montgomery ................005 Newberry, S. C. 

CHAPLES EASILE MORRIS ... U. S. Air Force, (MC) 
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Samuel Leonard Moschella ................---..-M. C, U. S. Navy 
Arno Gunther Motulsky .........................Seattle, Wash. 
ROBERT KERWIN MOXON ..................M.C., U. S. Navy 
WILLIAM CAMERON MUMLER .............. Los Angeles, Calif. 

ALBERT DORIAN New York, N. Y. 
SABIN CRAWFORD PERCEFULL ............ Denver, Colo. 

CHARLES WILLIAM PFISTER .............; Park Ridge, Ill. 
RALPH CARLETON San Bernardino, Calif. 
SIMOUR DAVID POMRINSE ................ Springfield, Ohio (USPHSR) 

CHARLES BRAMWELL RICH ................ Edmonton, Alta., Canada 
ANTHONY JOSEPH RICHTSMEIER ......... Madison, Wis. 

ANDRIES ISAAC ROODENBURG ............ Rochester, N. Y. 
Cranston, R. I. 
LESLIE WILLIAM ROSE, JR. ..............:. Richmond, Va. 
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MILTON HERMAN cn Palo Alto, Calif. 
AMADO SANCHEZ Guadalajara, Mexico 
WILLIAM BRUCE SCHARFMAN ............. Albany, N. Y. 

AL VEN ALBERT New York, N. Y. 
JAMES FERDINAND SCHIEVE .............. Columbus, Ohio 

JAMES MURRAY SCHEESS ges Denver, Colo. 

GEORGE ELMER SCHREINER ............... Washington, D. C. 

Miles New York, N, Y. 

HAROLD HUNTER SCUDAMORE ............ Rochester, Minn. 

JOHN SAMUEL SHUTTLEWORTH .......... Norfolk, Va. (USPHS) 
HERBERT BENJAMIN SILBERNER .......... Newark, N. J. 

VERGIL NELSON SLEE ........ Ann Arbor, Mich. 

GADITEL MORRIS SMITE Livingston, N. J. (VA) 
HUGH PERCIVAL SMITH, JR. ...........0000 Fullerton, Calif. 
JOHN ROBERT SNAVELY: Jackson, Miss. 

FRANCIS AUGUSTINE SPELLMAN .......... Togus, Maine (VA) 
Frederick Sigtried: Spiegel U. S. Air Force, (MC) 
JOSEPH MAURICE SPITZER .............<..New York, N. Y. 

Richard John Stevens ......... Huntington, W. Va. 
WILLARD CYRUS STONER, JR. .............. Chagrin Falls, Ohio 
Alfred U. S. Air Force, (MC) 


STANFORD KING SWEANY. Chicago, Ill. (VA) 
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Raloh Hyman Chicago, IIl. 

TIMOTHY RALPH TALBOT, JR. ...........-. Haverford, Pa. 
New York, N. Y. 
DAVID SCHERMERHORN THOMPSON ...... Reno, Nev. 
WILDRIDGE CLARK THOMPSON ............ Jackson, Miss. 

SAM ABRAHAM THREEFOOT .............. New Orleans, La. 
PHILIP MURRY TILLER, JR. ................ Metairie, La. 
ALPHONSE EMANUEL TIMPANELLI ....... Jackson Heights, N. Y. 

ALVIN LAMRAY Rochester, N. Y. 
Lonnie Austine Waggoner, Jr. ................66. Gastonia, N. C. 
MAURICE HAROLD? WALD). Winnetka, III. 
RALPH OLIVER WALLERSTEIN ............ San Francisco, Calif. 

JOHN CHRISTIAN WEAVER ................ Berkeley, Calif. 
NEILL RENDALL WEAVER Baton Rouge, La. 
SYLVAN LEE WEINBERG ...............6.65 Dayton, Ohio 
ARVIN BERNARD WEINSTEIN .............. Madison, Wis. 
Lothar Wertheimer ............... New York, N. Y. 

PAUL EUGENE WISENBAUGH .............. Cleveland, Ohio (VA) 
STANLEY JACKSON WITTENBERG ......... New York, N. Y. 
ABRAHAM Newton Centre, Mass. 
RICHARD ELLIS WUNSCH Detroit, Mich. 
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SIDNEY NATHANIEL ZUBROV ............. Philadelphia, Pa. 


Books DoNATED TO THE COLLEGE LIBRARY OF PUBLICATIONS BY MEMBERS 


The College gratefully acknowledges receipt of the following books from mem- 
bers of the College to the Memorial Library of Publications by Members of the 
College: 

Marshall J. Fiese, M.D., F.A.C.P., Fresno, Calif., COCCIDIOIDOMYCOSIS, 
published by Charles C Thomas, Springfield, Ill., 1958, 253 pages. 

William Nimeh, M.D., F.A.C.P., Beirut, Lebanon, SYMPOSIUM ON GASTRO- 
DUODENAL ULCER AND CANCER, VOLUMES II and III, published by 
L’Universite Libanaise, Section des Etudes Scientifiques, Beirut, Lebanon, 1959. 


Volume II, 96 pages; Volume III, 182 pages. 
John R. Paul, M.D., F.A.C.P., New Haven, Conn., CLINICAL EPIDEMI- 


OLOGY, published by The University of Chicago Press, Chicago, IIl., 1958, 291 


pages. 
O. H. Perry Pepper, M.D., M.A.C.P., Villanova, Pa., OLD DOC, published by 


J. B. Lippincott Co., Philadelphia, Pa., 1957, 247 pages, and OPUSCULA MEDICA 
(reprinted from The Journal of Nervous and Mental Disease, Vol. 82, No. 6, Dec. 


1935). 
Theodore E. Woodward, M.D., F.A.C.P., Baltimore, Md., CHLOROMYCETIN 


(Chloramphenicol), published by Medical Encyclopedia, Inc., New York, N. Y., 1958, 
159 pages. 


PosTGRADUATE REFRESHER CoursE IN HoNoLuLu 


The University of Southern California School of Medicine will hold a Post- 
graduate Refresher Course in Honolulu on board the S. S. Lurline from July 29- 
August 15, 1959. The Course is arranged so that the physician may elect to attend 
one of several programs. In addition to lectures, there will be workshops in ECG and 
X-ray Diagnosis as well as Water and Electrolyte Balance and the Diagnosis of 
Jaundice. Emphasis will be placed on practical diagnosis and therapy. 

The group will leave from Los Angeles via United Air Lines, July 29, and return 
to Los Angeles, August 15, on the S. S. Lurline. As a time and money saver, phy- 
sicians may elect to return by air arriving in Los Angeles, August 11, 1959. After- 
noons, evenings and week ends are free so that the participating physicians and their 
families may enjoy the recreational facilities of the Island. For information write: 
Phil R. Manning, M.D., Associate Dean, Director—Postgraduate Division, Univer- 
sity of Southern California School of Medicine, 2025 Zonal Ave., Los Angeles 33, 


Calif. 


Pusitic HEALTH SERVICE SPECIAL TRAINEESHIP PROGRAM 


The U. S. Public Health Service recently reported on the status of its Special 
Traineeship Program in Neurological and Sensory Disorders and called attention to 
additional opportunities for advanced study and research training. The Program is 
under the direction of the National Institute of Neurological Diseases and Blindness. 
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one of the seven institutes of the National Institutes of Health. It was initiated less 
than three years ago to increase the number of investigators competent to meet the 
complex problems presented by neurological and sensory disorders. Since its in- 
ception, 163 persons have received one to three years of training at 48 institutions in 
the United States and 16 institutions in seven foreign countries. Approximately 
$2,000,000 has been expended for this purpose. 

To qualify for an award, the candidate should have an M.D., Ph.D., or other 
equivalent degree, and at least three years of training or experience pertinent to the 
training for which he seeks support, and must be an American citizen or have filed 
a Declaration of Intent. 

Traineeship awards generally are made for not less than nine months and not 
more than one year. However, all awards are subject to renewal for periods up to 
five years. Stipends are determined individually in accordance with each applicant's 
qualifications and the financial support needed to obtain the specific training desired. 
Such stipends may range from $6,500 to $17,500 a year. 

Requests for complete information about the Special Traineeship Program and 
application forms should be addressed to: Chief of Extramural Programs, National 
Institute of Neurological Diseases and Blindness, National Institutes of Health, 
Bethesda 14, Md. 


FELLOWSHIPS IN ADCLESCENT MEDICINE 


The Adolescent Unit of the Children’s Hospital, Boston, Mass., announces avail- 
able fellowships in adolescent medicine for a twelve-month postgraduate course at 
Harvard Medical School. A limited number of stipends are available to physicians 
who have had at least two years of hospital experience and who have a special interest 
in the medical care of adolescents. Further information may be obtained from the 
Adolescent Unit, Children’s Hospital, 300 Longwocd Ave., Boston 15, Mass. 


6TH INTERNATIONAL CONGRESS OF INTERNAL MEDICINE 


During the 5th International Congress of Internal Medicine held in Philadelphia, 
Pa., April 24-26, 1958, it was decided to hold the 6th Congress of the International 
Society of Internal Medicine in Basle, Switzerland, August 24-27, 1960. Two main 
subjects to be discussed will be: 1) The Enzymic Regulation in the Clinic—bio- 
chemical survey report, enzymic regulation in genetics, cardiovascular enzymic regu- 
lation, enzymic regulation in the liver, and enzymic regulation in bones and kidneys; 
2) Pathogenesy and Therapy in the Edema—cardiovascular mechanism, aldosteron- 
ism, tubular functions, and panel discussions on diuretics, nephrosis and interstitial 
nephritis. 

Some time will be reserved for subjects of free choice. Simultaneous translation 
in three or four languages will be provided. An exhibition on the latest results of 
medical science is being planned and a special department will deal with the history 
of medicine in Switzerland. Social events will be arranged for the participants, and 
a special program is being prepared for the ladies. 

All details regarding registration, travel, and hotel reservations will be provided 
in the preliminary program, which will be published in early summer, 1959. For 
further information write: The Sekretariat, 6th International Congress of Internal 
Medicine, Steinentorstrasse 13, Basle, Switzerland. 
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4TH INTERNATIONAL GOITER CONFERENCE 


The 4th International Goiter Conference will be held July 5-9, 1960, in London, 
England, under the auspices of the London Thyroid Club and the American Goiter 
Association. The American Goiter Association plans to make available to worthy 
candidates, a limited number of travel grants for participants of this meeting. Appli- 
cation bianks are available from John C. McClintock, M.D., 14914 Washington Ave., 
Albany 10, New York. Applications will be received until January 1, 1960. 


AMERICAN SOCIETY OF INTERNAL MEDICINE 


The officers of the American Society of Internal Medicine recently announced the 
following changes in officers of the component state societies: Dr. Bernard L. Kreil- 
kamp, (Associate), Twin Falls, President, Idaho Society of Internal Medicine; Dr. 
Eli L. Borkon, (Associate), Carbondale, President, Illinois Society of Internal Medi- 
cine; Dr. Robert P. Bays, (Associate), Shreveport, President, Louisiana Society of 
Internal Medicine; Dr. E. Buist Wells, F.A.C.P., Erie, Secretary, Pennsylvania 
Society of Internal Medicine; Dr. William W. Bondurant, Jr., F.A.C.P., San Antonio, 
President and Dr. Leonard J. Flohr, Jr., (Associate), Dallas, Secretary-Treasurer, 
Texas Society of Internal Medicine, and Dr. J. LeRoy Sims, F.A.C.P., Madison, 
President and Dr. Robert L. Gilbert, F.A.C.P., LaCrosse, Secretary-Treasurer, 
Wisconsin Society of Internal Medicine. 


RESEARCH GRANT TO CoLORADO FOUNDATION FOR RESEARCH IN TUBERCULOSIS 


The United States Public Health Service recently made a grant of $55,435 as a 
Health Research Facilities Grant to the Colorado Foundation for Research in Tuber- 
culosis. The funds will help in financing the cost of an additional floor on the 
Gerald B. Webb Memorial Building at the University of Colorado Medical Center, 
Denver, Colo. Dr. James J. Waring, M.A.C.P., is President of the Trustees of the 
Foundation, Dr. Giles F. Filley, F.A.C.P., is a member of the Investigative Staff, 
and Dr. Roger S. Mitchell, F.A.C.P., is Director. 


INTERNATIONAL MEETINGS, JuLY—NoveMBER, 1959 


INTERNATIONAL CoNGRESS OF Pepratrics, Montreal, Que., Can., July 19-25, 1959. 
Dr. R. L. Denton, 2300 Tupper St., Montreal 25, Que., Can. 

INTERNATIONAL CoNGREss OF RaproLocy, Munich, Germany, July 23-30, 1959. Gen’l 
Sec’y, Prof. Hans v. Braunbehrens, Frankfurt am Main, Fortsthausstrasse 76, 
Germany. 

INTERNATIONAL CONGRESS OF ScHOOL AND UNiversity (THIRD), Paris, 
France, July 6-8, 1959. Comite d’Organisation du Congres, d’Hygiene Scolaire 
et Universitaire, 13, rue du Four, Paris 6e, France. 

INTERNATIONAL MEpICAL CONFERENCE ON MENTAL RETARDATION (First), Eastland 
Hotel, Portland, Maine, July 27-31, 1959. Chairman, Committee on Finance 
and Arrangements, Dr. Ella Langer, State House, Augusta, Me. 

INTERNATIONAL PsYCHOANALYTICAL AssocIATION, Copenhagen, Denmark, July 
30, 1959. Sec’y Gen’l, Miss Pearl King, 37 Albion St., London, W. 2, England. 

INTERNATIONAL CONGRESS FOR THE History oF ScIENcE, Barcelona and Madrid, 
Spain, August 30-Sept. 6, 1959. Sec’y Gen’l, Prof. J. Vernet, Universidad de 
Barcelona, Barcelona, Spain. 
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INTERNATIONAL CONGRESS OF PHYSIOLOGICAL ScIENCES, Buenos Aires, Argentina, 
August 9-15, 1959. A. O. M. Stoppani, Facultad de Ciencias Medicas, Para- 
guay 2151, Buenos Aires, Argentina. 

Wor.tp CoNFERENCE ON MepicaL Epucation, Palmer House, Chicago, IIl., Aug. 30- 
Sept. 4, 1959. Dr. Louis H. Bauer, 10 Columbus Circle, New York 19, N. Y. 

FEDERATION FOR MENTAL Heattu, Barcelona, Spain, Aug. 30—-Sept. 5, 1959. 
Sec’y Gen’l, Miss Esther M. Thornton, 19 Manchester St., London, W. 1, 
England. 

CONGRESS OF INTERNATIONAL UNION OF Mepicat Services, Lucerne, 
Switzerland, Sept. 21-24, 1959. Sec’y Gen’l, Dr. J. Ortega, 13, rue de Chateau- 
London, Paris 10, France. 

EuRoPEAN CoNGRESS OF ALLERGY, London, England, Sept. 2-4, 1959. British Asso- 
ciation of Allergists, Write-Fleming Institute, St. Mary’s Hospital, London, 
W. 2, England. 

EuropeAN SOCIETY OF HAEMATOLOGY (SEVENTH CoNGREsS), Bedford College, Lon- 
don, England, Sept. 7-12, 1959. Dr. E. Neumark, Department of Pathology, 
St. Mary’s Hospital, London, W. 2, England. 

INTERNATIONAL CARDIOVASCULAR Society, Munich, Germany, Sept. 18-20, 1959. 
Sec’y Gen’l, Dr. Henry Haimovici, 715 Park Ave., New York 21, N. Y. 

INTERNATIONAL CONGRESS OF Air PotLtuTIon, New York, N. Y., Sept. 9-10, 1959. 
American Society for Mechanical Engineers, 29 W. 39th St., New York 18, N. Y. 

INTERNATIONAL CoNnGrEss OF NEPHROLOGY, Geneva, Switzerland, and Evian, France, 
Sept. 3-5. Dr. G. Richet, Hospital Necker, 149 rue de Sevres, Paris 7e, 
France. 

INTERNATIONAL LEAGUE AGAINST RueEuMATIsM, Istanbul, Turkey, Sept. 18-21, 1959. 
Prof. Hami Kocas, Medical School, Ankara, Turkey. 

INTERNATIONAL SYMPOSIUM ON ANTI-INFECTIOUS AND ANTIMITOTIC CHEMO- 
THERAPY, Geneva, Switzerland, Sept. 12-13, 1959. Dr. P. Rentchnick, Case 
Stand 471, Geneva, Switzerland. 

INTERNATIONAL TUBERCULOSIS CONFERENCE, Istanbul, Turkey, Sept. 11-18, 1959. 
Sec’y Gen’l, Dr. T. I. Gokce, Selime Hatun, Mezarlik Sokak, Taksim, Instanbul, 
Turkey. 

Wortp Concress For PuysicaL THERAPY, Paris, France, Sept. 6-12, 1959. Miss 
M. J. Neilson, Tavistock House, Tavistock Square, London, W. C. 1, England. 

Wortp Mepicat Association, Montreal, Que., Can., Sept. 7-12, 1959. Sec’y Gen'l, 
Dr. Louis H. Bauer, 10 Columbus Circle, New York 19, N. Y. 

CONGRESS OF THE FRENCH-SPEAKING ASSOCIATION OF PepIaATRICS (17TH), Mont- 
pellier, France, Oct. 12-14, 1959. Congress President, Prof. Jean Chaptal, 
2, Enclos Tissie Sarrus, Montpellier, France. 

INTERNATIONAL CONGRESS OF THERAPEUTICS, Strasbourg, France, Oct. 19-31, 1959. 
President, Professor Fontaine, Doyen de la Faculte de Strasbourg, France. 
BaHAMAS MEDICAL CONFERENCE, British Colonial Hotel, Nassau, Nov. 27—Dec. 17, 

1959. Dr. B. L. Frank, P. O. Box 4037, Fort Lauderdale, Fla. 


AMERICAN Heart AssoctiaTION NAMES 7TH CAREER INVESTIGATOR 


Dr. Donald B. Zilversmit, Professor of Physiology at the University of Tennes- 
see College of Medicine, Memphis, from whose scientific studies have come important 
contributions to a better understanding of atherosclerosis, was recently named the 
seventh Career Investigator of the American Heart Association. 

Career Investigators are outstanding scientists who receive support from the 
American Heart Association throughout their productive lives. The Career Investi- 
gatorship, pioneered by the Association, provides $30,000 annually, not only to cover 
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the Investigator’s salary, but also to help underwrite the expenses of his laboratory. 
Its purpose is to relieve leading investigators of financial and other pressures and 
permit them to work without interruption on problems of their own choosing. 

In his studies, the 30-year-old Dutch-born Dr. Zilversmit has concentrated on 
the body’s use of lipids, or fatty substances, found in the blood and in atherosclerotic 
patches in the arteries. Until recently, he was a member of the Metabolism and 
Nutrition Study Section of the National Institutes of Health and will be Chairman 
of the 1959 Gordon Conference on Lipid Metabolism. He is a Member of the 
Executive Committee of the American Heart Association Council on Atherosclerosis 
and is Editor of the Journal of Lipid Research, the first issue of which will appear 
in September. He has published more than seventy scientific papers. 


Ernest E. Irons Ciintc UNDER CONSTRUCTION 


Construction was recently started on a new clinic of the Chicago Municipal 
Tuberculosis Sanitarium located at 3525 S. Michigan Ave. The 17,000 square foot 
structure which will facilitate tuberculosis outpatient care, will give service to case 
finding programs controlling the disease, rehabilitation and social service. The clinic 
is named in honor of Dr. Ernest E. Irons, a former Master, an Ex-President, and Ex- 
Regent of the American College of Physicians. Dr. Irons, who died January 18, 
1959, had been President of the Municipal Tuberculosis Sanitarium for 12 years. 


PERSONAL NOTES 


Dr. Laurence H. Kyle, F.A.C.P., Professor of Medicine and Chairman of the 
Department of Medicine, Georgetown University School of Medicine, Washington, 
D. C., discussed the subject, “Pseudofractures and the Renal Tubule,” at the Boston 
City Housing Officers Association Lecture held in Boston, Mass., April 14, 1959. 


Dr. Paul Dudley White, M.A.C.P., Boston, Mass., and Dr. Edgar A. Hines, Jr., 
F.A.C.P., Rochester, Minn., were guest speakers at the Annual Meeting of the Medi- 
cal Association of Georgia, held in Augusta, Ga., May 17-20, 1959. 


Dr. J. Edward Berk, F.A.C.P., Detroit, Mich., who is completing his term as 
President of the American Gastroscopic Society, was recently elected Vice President 
of the Detroit Gastroenterological Society and Treasurer of the Bockus International 
Society of Gastroenterology. Dr. Berk was the guest speaker at a meeting of the 
Indiana Academy of General Practice on December 2, 1958, in Fort Wayne, Ind., 
where he discussed the subject, “Diagnosis and Management of Uncomplicated Duo- 
denal Ulcer.” On December 7, 1958, he participated in a course on “Disturbances in 
Gastrointestinal Motility,” sponsored by the University of California Medical Center, 
San Francisco, Calif. His subject was “General Considerations of Gallbladder and 
Biliary Tract Disorders.” 

On March 12, 1959, he received the Distinguished Health Service Award pre- 
sented by the Michigan State Medical Society for his “contributions to medicine and 
medical research.” 


Dr. Daniel Blain, F.A.C.P., Philadelphia, Pa., was recently named State Director 
of Mental Health for Pennsylvania. Dr. Blaine was Professor of Clinical Psychiatry 
at the University of Pennsylvania School of Medicine and formerly the Medical 
Director of the American Psychiatric Association with offices in Washington, D. C. 
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Dr. Ralph Bookman (Associate), Beverly Hills, Calif., was elected President 
of the Los Angeles Society of Allergy at the January 20th meeting of the Society. 


Three Fellows of the College were speakers at the Annual Cancer Seminar 
sponsored by the American Cancer Society, Nevada Division, held at Reno, March 
25-26, 1959. The Fellows included: Drs. Cornelius P. Rhoads, New York, N. Y.; 
Max W. Wintrobe, Salt Lake City, Utah, and Michael B. Shimkin, Bethesda, Md. 


Dr. Sidney Friedlaender, F.A.C.P., Detroit, Mich., presented several papers 
during recent months. Included were: “Gamma Globulin in Asthma Associated with 
Infection,” at the 3rd International Congress of Allergy, Paris, France, October 19, 
1958; “Respiratory Function in Asthma,” presented at the invitation of the Italian 
Society of Allergy at the University of . Florence, Florence, Italy, on November 1, 
1958, and “Penicillinase in the Treatment of Allergic Reactions to Penicillin,” pre- 
sented before the Midwest Forum on Allergy held in Detroit, Mich., on November 2, 
1958. Dr. Friedlaender was also elected Historian, and a Member of the Executive 
Committee of the American Academy of Allergy, at the annual meeting in Chicago, 
Ill, February 6-11, 1959, 


Dr. Rubin Grossman, (Associate), Bayonne, N. J., was recently advanced to 
Fellowship in the American Academy of Allergy at an annual meeting held in Chi- 
cago, Ill. 


Drs. Henry J. Bakst, F.A.C.P., Boston, Mass., and Duncan W. Clark, (Associ- 
ate), New York, N. Y., are serving as members of the Editorial Committee of the 
Association of Teachers of Preventive Medicine. Dr. Ward Darley, F.A.C.P., 
Evanston, IIl., Executive Director of the Association of Medical Colleges, discussed 
the subject, “What is the Next Step in Improving the Teaching of Preventive Medi- 
cine?” at a recent meeting of the Association. 


Dr. Richard P. Stetson, F.A.C.P., Boston, Mass., College Governor for Massa- 
chusetts and Chairman of the Board of Governors of the College, accepted an appoint- 
ment as of May 1, 1959, as Area Director of Professional Services in the Veterans 
Administration. This is a full-time appointment. Dr. Stetson retired from his 
clinical practice and hospital appointments; also as Governor of the American College 
of Physicians for Massachusetts and Chairman of the Board of Governors of the 
College. 


Dr. Robert B. Radl, F.A.C.P., for many years located in Bismarck, N. D., and 
for several years the College Governor for North Dakota, has removed to Santa Cruz, 
Calif., where he is the Medical Director and Administrator of the Santa Cruz County 
Hospital. 


Dr. Lester R. Dragstedt, F.A.C.P., Thomas D. Jones Distinguished Service 
Professor and Head of the Department of Surgery at the University of Chicago, The 
School of Medicine, presided at the 1st National Conference on the Legal Environ- 
ment of Medical Science sponsored by the National Society for Medical Research 
and held at the University of Chicago, May 27-28, 1959. Dr. Dragstedt is President 
of the Society. The Conference reviewed three major subjects: 1) medical experi- 


| 
| 
| 
q 
q 
q 
{ 
4 


celxvili COLLEGE NEWS NOTES June 1959 


ments on human subjects; 2) medical studies involving the use of dead human bodies, 
and 3) medical experiments on animal subjects. 


Dr. Sam A. Threefoot, (Associate), New Orleans, La., discussed the subject, 
“Some Aspects of Isotope Uses in Studies of Electrolyte Metabolism,” at the 4th 
Annual Meeting of the Southwestern Society of Nuclear Medicine held in New 
Orleans, La., March 14-15, 1959. 


Three Fellows of the College participated in the program of the 15th Congress 
of the American College of Allergy held in San Francisco, Calif., March 15-20, 
1959. Dr. Merle W. Moore, Portland, Ore., President of the College, spoke at the 
General Session. Dr. Lawrence J. Halpin, Cedar Rapids, Iowa, moderated a panel 
discussion on “Repository Injection Treatment of Inhalant Allergy,” and Dr. Max 
Samter, Oak Park, Ill., President of the American Academy of Allergy, discussed the 
subject, “Semantics—and the Future of Allergy.” 


Dr. Massimo Calabresi, (Associate), West Haven, Conn., recently returned from 
a trip to Italy. While there he presented papers before several medical groups. 
Included were: “Cardia¢ Failure” at a meeting of the Societa Lombarda di Scienze 
Medico-Biologiche, February 24, and to the Societa Medico-Chirurgica of the Medi- 
cal School of Ferrara, February 25; “A Medical School of the U.S.A.—Yale Univer- 
sity,” Medical School of Ferrara, February 13, and “Natural History and Preclinical 
Stages of Chronic Diseases,” before a class of undergraduates of the Medical School 


of Bologna University. 


Dr. C. Elmer Wirts, F.A.C.P., Associate Professor of Medicine, The Jefferson 
Medical College of Philadelphia, was awarded a scroll on March 18, 1959, in recog- 
nition of services rendered during his three-year term, 1957-59, as Director of the 
Postgraduate Institute of the Philadelphia County Medical Society. 


Dr. Samuel B. Hadden, F.A.C.P., Associate Professor of Psychiatry, University 
of Pennsylvania School of Medicine, Philadelphia, Pa., presented a series of lectures 
on “Training for Group Psychotherapy” at the Postgraduate Center for Psycho- 
therapy, New York, N. Y., March 24-31, 1959. 


Dr. James L. A. Roth, F.A.C.P., Assistant Proiessor of Gastroenterology and 
Physiology, and Dr. Joseph A. Wagner, F.A.C.P., Assistant Professor of Cardiology, 
both of the University of Pennsylvania Graduate School of Medicine, Philadelphia, 
_ Pa., participated in the Postgraduate Institute of the Philadelphia County Medical 
Society, March 18-20, 1959. Their subjects were: “Management of Deficiency Dis- 
ease Due to Malabsorption” and “Anticoagulants in Treatment of Cardiovascular 


Diseases” respectively. 


Dr. Paul Gyorgy, F.A.C.P., Professor of Nutrition in Pediatrics, University of 
Pennsylvania School of Medicine, Philadelphia, Pa., lectured on the subject, “Hemoly- 
sis and Vitamin E,” at the Japanese Medical Congress sponsored by the Japanese 
Medical Association and held in Tokyo, Japan, April 1-10, 1959. 


: 

¢ 

IF 

: 

. 


Vol. 50, No. 6 COLLEGE NEWS NOTES cclxix 


Dr. William B. Terhune, F.A.C.P., New Canaan, Conn., Medical Director of the 
Silver Hill Foundation, recently announced a new program entitled “Emotional 
Check-Up for Executives.” 


Dr. David Lehr, F.A.C.P., Chairman of the Department of Physiology and 
Pharmacology, New York Medical College, Flower and Fifth Avenue Hospitals, New 
York, N. Y., was recently elected President of the Medical Circle of New York, at 
which time he read a paper entitled “The Nature of Pain and the Elimination of 
Pain Experience in the Operating Reom.” Dr. Lehr served also as Chairman of 
the Session on Cardiovascular Diseases at the annual meeting of the American 
Society of Experimental Pathology held in Atlantic City, N. J., April, 1959. 


Dr. Karl H. Beyer, Jr., F.A.C.P., Administrative Vice President of Life Sciences, 
Merck, Sharp & Dohme Research Laboratories, West Point, Pa., was recently hon- 
ored by the Board of Directors of Merck & Co., Inc. He received the Directors 
Scientific Award in honor of “his inspirational and energetic research leadership, and 
to record his many scientific contributions to mankind, especially his knowledge and 
perspective in the field of renal secretory physiology culminating in chlorothyazide . . .” 


Dr. Ray L. Casterline, F.A.C.P., Medford, Ore., was recently named a member 
of the Oregon State Board of Medical Examiners by Governor Holmes. The term 
expires February 28, 1960. Dr. Casterline is a member of the Editorial Advisory 
Beard of Northwest Medicine and is Chairman of the Diabetes Committee of the 
Oregon State Medical Society. 


Dr. Carl V. Moore, F.A.C.P., St. Louis, Mo., and Dr. William B. Schwartz, 
(Associate), Boston, Mass., were speakers on the general subject of “Inorganic 
Factors in Nutrition” at the 5th Annual Nutrition Conference sponsored by the 
Wayne State University College of Medicine and held in Detroit, Mich., March 20, 
1959, 


Dr. Marion B. Sulzberger, F.A.C.P., Chairman, Department of Dermatology and 
Syphilology, New York University Post-Graduate Medical School and Hospital, 
spoke on the subject, “Some New Aspects on the Biology of the Skin,” at the William 
Allen Pusey Lecture of the Chicago Dermatological Society held in Chicago, IIl., 
March 18, 1959. 


Dr. Eugene P. Pendergrass, F.A.C.P., Professor of Radiology, University of 
Pennsylvania School of Medicine, Philadelphia, Pa., spoke on the following subjects 
during recent months: “Carcinoma of the Lung,” Montefiore Hospital, New York, 
N. Y., April 3; “Silicosis,” Indiana Roentgen Ray Society, Indianapolis, Ind., May 
* and “Radiation Hazards,” South Carclina Medical Society, Columbia, S. C., 
May 13. 


Dr. Walter B. Shelley, F.A.C.P., Professor of Dermatology, University of 
Pennsylvania School of Medicine, Philadelphia, Pa., presented a paper entitled 
“Studies on the Nature of Itching” at the Ciba Foundation Symposium held in 
London, England, March 10, 1959. 
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oe Dr. George D. Gammon, F.A.C.P., Professor of Clinical Neurology and Chair- 

a man of the Neurology Department, University of Pennsylvania School of Medicine, 

& Philadelphia, Pa., presented a paper on “Summary of Research Work in Myasthenia 
Re Gravis” at the 2nd International Symposium of Myasthenia Gravis held in Los 
Angeles, Calif., April 15, 1959. 4 
s Dr. Philip M. Gottlieb, F.A.C.P., Philadelphia, Pa., was elected First Vice 
: President of the American College of Allergists at the Annual Meeting of the College 

Be in San Francisco, Calif., March 18-20, 1959. He presented two papers at the Scien- 

: tific Sessions entitled “Physical Allergy” and “Repository Injection Treatment of 4 
Inhalant Allergy.” 

: Colonel James T. Hardy, (Associate), U.S.A.F., (MC), has been assigned as 

: Chief of Professional Services, Headquarters Pacific Air Forces, Hickam Air Force 

Base, Hawaii. Colonel Hardy has been an internist at U.S.A.F. Hospital, Lackland 

: Air Force Base, Tex., for the past three years. 

; Colonel Herbert W. Coone, F.A.C.P., U.S.A.F., (MC), was recently awarded 

ee the Air Force Commendation Medal for meritorious service as Chief of Professional 

; Services and Deputy Commander of the U.S.A.F. Hospital at Wiesbaden, Germany, 

from February, 1956,'to December, 1958. Colonel Coone is now assigned to the 

: "4 Office of the Surgeon General, U.S.A.F., as Internal Medicine Consultant. 

: Dr. Henry J. Tumen, F.A.C.P., Professor of Clinical Gastroenterology, Univer- 
; sity of Pennsylvania Graduate School of Medicine, Philadelphia, Pa., gave the 

% Annual Postgraduate Lectures of the Honolulu County Medical Society on “Internal 

By Medicine-Gastroenterology,” March 2-11, 1959, in Honolulu. 

: Dr. Rénaud Lemieux, F.A.C.P., Quebec, Quebec, Can., Chief Medica! Doctor, 

St. Sacrement Hospital, was recently named President-Elect of the World Medical 4 
: Association for the term 1958-59. This organization has a membership of 750,000 

s physicians throughout the free world and will hold its next meeting in September, 

1959, in Montreal, Quebec, Can. Dr. Lemieux is also Professor of Medicine and 

f Chairman of the Department of Medicine at the Laval University Faculty of Medi- 

e cine and is a Past President of the Canadian Medical Association. 

: Dr. Charles Watkins, (Associate), Professor of Psychiatry and Head of the 

a Department of Psychiatry and Neurology, Louisiana State University School of 

i Medicine, New Orleans, La., is President of the Louisiana District “Branch of the 

: American Psychiatric Association and Chairman of the Asseciation of Southern 

Professors of Psychiatry. 

a Dr. Jerome G. Kaufman, F.A.C.P., Newark, N. J., founder of the New Jersey 

‘ Heart Association, was recently elected a trustee of the Blue Shield Medical-Surgical - 

2 Plan of New Jersey. The New Jersey Blue Shield Program has an enrollment of : 
: 2,000,000 and is seventh largest in the country. 

a Colonel Harold V. Ellingson, (Associate), U.S.A.F., (MC), former Director 

> of Education and Plans at the U.S.A.F. School of Aviation Medicine, Randolph Air 
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Force Base, Tex., has been assigned to Gunter Air Force Base, Ala., as Commander 
of the 3882nd School Group. 


Colonel Fratis L. Duff, F.A.C.P., U.S.A.F., (MC), Commander of the 3882nd 
School Group at Gunter Air Force Base, Ala., for the past six years, has been 
assigned as Deputy Surgeon, U.S.A.F., in Europe at Wiesbaden, Germany. 


Colone! Vincent M. Downey, F.A.C.P., U.S.A.F., (MC), was recently assigned 
as Surgeon of the 9th Air Force, Shaw Air Force Base, S. C. He formerly served 
as Chief of Aviation Medicine, Headquarters, U. S. Air Forces in Europe, Wies- 
baden, Germany. 


The College members in Kansas attending the 1959 Kansas Regional Meeting 
on March 20, 1959, presented a memorial silver tray to Dr. William C. Menninger, 
¥.A.C.P., Topeka, Kans., Regent of the College and former Governor for the State 
of Kansas, in recognition of his outs..nding service to the College and to the mem- 
bers in the State of Kansas. 


Five members of the College recently conducted a Diabetic Forum sponsored by 
the Bergen County (N. J.) Medical Society in cooperation with the Bergen County 
Tuberculosis and Health Association and the Bergen Evening Record. ‘They were: 
Drs. Bernard Eisenstein, (Associate), Englewood, N. J., Irving Graef, F.A.C.P., 
New York, N. Y., George M. Knowles, F.A.C.P., Hackensack, N ~*., William C. 
Giordano, (Associate), Ridgefield, N. J., and Samuel B. Reich, ( Associate}, Hacken- 
sack, N. J. 


Dr. A. McGehee Harvey, F.A.C.P., Professor of Medicine, The Johns Hopkins 
University School of Medicine, and Physician-in-Chief, Johns Hopkins Hospital, 
Baltimore, Md., discussed the subject, “Systemic Lupus Eryti:ematosus,”’ at the 7th 
Annual Emanuel B. Shoenbach Memorial Lecture delivered at the Maimonides Hos- 
pital, Brookiyn, N. Y., on April 16, 1959. 


Dr. E. Grey Dimond, F.A.C.P., Professor of Medicine, University of Kansas 
School of Medicine, Kansas City, Kans., will be at the National Heart Hospital, 
London, England, as Visiting Professor for six weeks beginning June 15, 1959. Dr. 
Dimond recently received a five-year grant of $146,000 from the National Heart 
Institute for the establishment of a training program for academic cardiologists at 
the University of Kansas. 


Dr. Lawrence H. Gahagan, F.A.C.P., recently moved from New York, N. Y., to 
Beverly Hills, Calif., where he is Head of the Department of Psychiatry and Neu- 
rology at the Beverly Hills Medical Clinic. 


Rear Admirai Bartholomew W. Hogan, F.A.C.P., Surgeon General of the Navy, 
Washington, D. C., attended the Medical Conference of the Surgeons General of the 
NATO countries at SHAPE Headquarters, Paris, France, April 8-10, 1959. Fol- 
lowing the conference, he visited Naval Medical Activities in France, French 
Morocco, England, Spain and Italy. At the invitation of the Surgeon General of 
the Army, Admiral Hogan also visited U. S. Army Hospitals in Germany and Italy 
where Navy patients are hospitalized. 
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Dr. Joseph F. Borg, F.A.C.P., St. Paul, Minn., discussed the subject, “Ambula- 
tory Anticoagulant Treatment,” and Dr. H. Marvin Pollard, F.A.C.P., Ann Arbor, 
Mich., “Management of the Complications of Portal Hypertension,” at the Hawaii 
Regional Meeting of the College at Honolulu on February 25, 1959. 


At a recent meeting of the Montana Society of Internal Medicine, the following 
members of the American College of Physicians were elected officers: Drs. Harold 
W. Gregg, F.A.C.P., Butte, President; Morris A. Gold, F.A.C.P., Butte, President- 
Elect, and Allie K. Atkinson, F.A.C.P., Great Falls, was reelected as Secretary. 


Dr. James L. McCartney, F.A.C.P., Garden City, N. Y., and his son, Dr. James 
R. McCartney, new in psychiatric residence, recently presented their first joint paper, 
“Psychiatric Testimony: In Military and Civilian Courts,” at the 115th Annual 
Meeting of the American Psychiatric Association in Philadelphia, Pa. At this meet- 
ing, the senior McCartney became a Life Fellow after thirty years Fellowship in the 
Association, while his son was elected to membership. 


Dr. Joseph J. Bunim, F.A.C.P., Clinical Director, National Institute of Arthri- 
tis and Metabolic Diseases, Bethesda, Md., and President, American Rheumatism 
Association, gave the Annual Alpha Omega Alpha Lecture at the State University 
of New York College of Medicine in Syracuse on March 31. His presentation was 
on the subject, “Recent Developments in our Knowledge of the Collagen Diseases.” 
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OBITUARIES 


The College records with sorrow the deaths of the following members. Their 
obituaries will appear later in these columns. 


Dr. John Vincent Barrow, F.A.C.P., Los Angeles, Calif., December 17, 1958 
Dr. John William Berry, F.A.C.P., Albuquerque, N. M., (date unknown) 
Dr. Arthur Lawrence Holland, F.A.C.P., New York, N. Y., January 20, 1959 
Dr. Charles Howard Marcy, F.A.C.P., Pittsburgh, Pa., January 18, 1959 
Dr. Herman Metzger, (Associate), Chicago, Ill., March 12, 1959 

Dr. Carl Seepe Nadler, Jr., F.A.C.P., New Orleans, La., February 5, 1959 
Dr. William Emil Richard Schottstaect, F.A.C.P., Carmel, Calif., January 

27, 1959 
Dr. Edwin Jaggard Simons, F.A.C.P., St. Paul, Minn., December 11, 1958 


DR. JOHN ANDREW BEYER 


Dr. John Andrew Beyer (Associate), was killed in an automobile accident in 
Sioux Falls, North Dakota, on October 18, 1958. He was born in Dover, New 
Jersey, March 11, 1921; was graduated from Princeton University in 1942, and had 
his academic medical training at Columbia University College of Physicians and 
Surgeons where he received an M.D. degree in 1945. 

His clinical training was obtained at the New York Post-Graduate Hospital, 
following which he taught in the School of Pharmacology at Columbia University 
College for two years. Subsequently, he spent two years with Dr. Irving S. Wright 
who stimulated an interest in cardiovascular disease which continued to grow during 
his years in the Army Medical Corps and the following years in private practice in 
Madison, Wisconsin, from 1953 to his untimely death in 1958. During the latter 
period, he was Director of the Rheumatic Fever Clinic at St. Mary’s Hospital, 
Cardiologist to the Convalescent Home for Rheumatic Fever, Wisconsin Heart Asso 
ciation Mobile Clinic, and the UNA Service of Madison. 

Dr. Beyer was a Diplomate of the American Boa:d of Internal Medicine and 
became an Associate member of the American College of Physicians in November 
1957. He was also a member of the County, State, and American Medical Associa- 
tiors, of the Wisconsin and American Heart Associations, and of the American 
Federation for Clinical Research. 

It is a great misfortune to have a young and promising life terminated so pre- 
maturely and so tragically. All of his cotleagues in the College extend their deepest 
sympathy to his surviving wife, Mary, and their two sons, John Andrew 3rd and 
Peter James aged 9 and 10, respectively. 

FrepericK W. Mapison, M.D., F.A.C.P., 
Governor for Wisconsin 


DR. JAMES MICHAEL BOWERS 


On February 9, 1959, Dr. James Michae! Bowers died suddenly in his office in 
Seattle, Washington, apparently of a myocardial infarct. He was born on March 
28, 1900 in Richmond, Indiana. 

He received his A.B. degree in 1922 from the University of Michigan, and his 
M.D. degree in 1925 from the University of Michigan Medical School. He interned 
at the Seattle General Hospital, Seattle, Washington, in the year 1925-26. 
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Dr. Bowers’ postgraduate training included Internal Medicine at the Virginia 
Mason Clinic, Seattle, Washington, from 1926-29; the University of Minnesota 
Medical School in 1942; the University of Michigan Medical School 1944; Endocrin- 
ology at the University of California School of Medicine in 1949 and Metabolism at 
the University of Oregon Medical School in 1950. 

After four years of military service, Dr. Bowers was separated in 1946 with 
the rank of Lieutenant Colonel (MC) AUS. 

His academic appointment to the Faculty of the University of Washington 
School of Medicine was that of Clinical Assistant Professor of Medicine since 1947. 
He was a member of the Active Staff at the Providence Hospital of Seattle, and of 
the Consulting Staff of King County Hospital, Seattle, Washington, and from 1939 
to 1941 he was Chief of the Medical Staff of the Columbus Hospital, Seattle. 

Dr. Bowers was a member of the American Medical Association, the Washington 
State Medical Association, the King County Medical Society, the Pacific Northwest 
Society of Internal Medicine, the Washington Society of Internal Medicine, the 
Seattle Academy of Internal Medicine, the Pacific Northwest Society of Clinical 
Research, the American Heart Association, and the American Diabetes Association. 

He is survived by his wife, Mrs. Zelda Attix Bowers, 3417 Shore Drive, 
Seattle 2. 

James W. Havianp, M.D., F.A.C.P., 
Governor for Washington 


DR. JAMES CHRISTOPHER GILLIE 


Dr. James Christopher Gillie (Associate), Fort William, Ontario, died in the 
McKellar General Hospital at Fort William, on January 7, 1959, at the age of 
72 years. 

Born in North Bay, Ontario, Canada, Dr. Gillie moved to Fort William in 1912 
after graduating with the MD. CM. degree from Queen’s University Faculty of 
Medicine. He was an Executive Member of the Thunder Bay Medical Society and 
did a great deal of work for the modernization and expansion of the McKellar General 
Hospital. 

He was a Past-President of the Ontario Medical Association. He represented 
his district for several years on the Council of The College of Physicians and Sur- 
geons of Ontario and he served as Vice President in 1956-57. In June 1958, at 
Halifax, he was honored with a Life Membership in the Canadian Medical Asso- 
ciation. He became an Associate member of the American College of Physicians 
in 1926. 

Dr. Gillie was a much loved practitioner and will be sadly missed by his col- 
leagues and many friends. He is survived by his widow, Mrs. Tessie H. Gillie. 

W. Forp ConneELL, M.D., F.A.C.P., 
Governor for Ontario 


DR. EDWIN GEORGE HODGSON 


Dr. Edwin George Hodgson (Associate), died at Clarkson, Ontario, May 27, 
1958, in his 86th year, after more than 45 years as a practicing physician in Toronto, 
Canada. 

He was born in Exeter, Ontario, August 21, 1872, where he received his early 
schooling. Later he graduated from the Ontario College of Pharmacy in Toronto, 
following this profession until 1902 when he entered Trinity Medical College. Two 
years later Trinity merged with the University of Toronto Faculty of Medicine, from 
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which he graduated M.D., C.M., in 1906. In the autumn of the same year he pro- 
ceeded to Edinburgh and London, later obtaining his L.R.C.P. (Edin.). 

He began practice in Toronto where he was associated with the Toronto General 
and Wellesley Hospitals. During the World War I he served in England and 
France with the Royal Army Medical Corps. Shortly after retiring from practice 
in 1951, he was awarded a Life Fellowship by the Academy of Medicine, Toronto. 
He was a member of the Canadian Medical Society, the Ontario Medical Society and 
the Royal College of Physicians (England). He became an Associate of the Ameri- 
can College of Physicians in 1921. 

Dr. Hodgson had a great capacity for friendship and will be sadly missed by a 
host of friends, not least of whom are some thirty-two of his classmates still sur- 
viving, to whom he had endeared himself through a long lifetime. He is survived 
by his wife, the former May Andrew. 


W. Forp ConneE tt, M.D., F.A.C.P., 
Governor for Ontario 


DR. MARION EDITH HOWARD 


Dr. Marion Edith Howard, F.A.C.P., of Cali, Colombia, South America, formerly 
of New Haven, Connecticut, died on January 5, 1959, of a cerebrovascular accident. 

Dr. Howard was born September 26, 1899, in New York City. She received 
her B.A. from Columbia University in 1926, and graduated from The Johns Hopkins 
University School of Medicine in 1931. She interned at the New Haven Hospital, 
New Haven, Connecticut, from 1932 to 1933, and was a Sterling Fellow in Medicine 
and a Research Assistant in Medicine at Yale University School of Medicine from 
1934 to 1936. From 1936 until 1956, Dr. Howard served as Assistant Professor of 
Medicine and then as Associate Clinical Professor of Medicine at Yale. She was 
also Associate Physician of the Department of University Health, Yale University, 
from 1947 to 1956. 

In 1941, Dr. Howard married Dr. Ashley Webster Oughterson. Following 
World War II, both members of this medical family practiced in New Haven. In 
1956, Dr. Ashley Oughterson accepted an important assignment from the Rockefeller 
Foundation to participate in a development program for the medical schools of 
Colombia, South America, with headquarters at the University of Cali. Only a few 
weeks after their arrival in Cal., Dr. Oughterson was killed in an airplane accident. 
Dr. Howard decided the following year to carry on with this medical project, return- 
ing to Cali in the autumn of 1957, where she was serving as Visiting Professor of 
Medicine at the time of her death. 

Dr. Howard was a member of: the American Society for Experimental Pathol- 
ogy; the American Association of Immunologists; the American Medical Association; 
the Connecticut State Medical Society; the New Haven County Medical Society; the 
New Haven Medical Society; and the Yale Medical Society of which she was Secre- 
tary from 1941 to 1942. She was also a Diplomate of the American Board of 
Internal Medicine, and had been a Fellow of the American College of Physicians 
since 1944 and a Life Member since 1955. 

Dr. Howard wrote many medical articles and was Editor of the Modern Drug 
Encyclopedia, published by the York Publishing Company in 1948. 

Dr. Howard was a vigorous champion of the cause of women in Medicine. Her 
research activities in codperation with the late Dr. Francis G. Blake at Yale were 
largely in the field of infectious diseases. 

In 1941, Dr. Howard was offered the Chair of Medicine at the Women’s Medical 
College in Philadelphia, but chose to remain at Yale. The Yale University School 
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of Medicine and Dr. Howard’s former students and colleagues will not soon forget 
Marion Howard as an able physician, a woman of great industry, quiet determination 


and high ideals. 
Joun C. Leonarp, M.D., F.A.C.P., 


Governor for Connecticut 


DR. ERNEST EDWARD IRONS 


Dr. Ernest Edward Irons, M.A.C.P., died in Chicago on January 18, 1959, from 
a combination of causes. He suffered a spinal injury and was beaten during a rob- 
bery on November 19, 1958. He never recovered from this and died from a com- 
plicating myocardial infarction. He was 81 years old. 

Dr. Irons was born in Council Bluffs, Iowa, on February 17, 1877. His father 
died suddenly when he was eleven and it was necessary for him to work from this 
age on. In spite of this he evidenced an early interest in biology, building a series 
of ponds in which he kept fish and insect larvae for purposes of experimentation. 
He graduated from high school at the age of eighteen, taught school for a year and 
then entered the University of Chicago where he earned scholarship support through- 
out his years of study. In his second year he studied biology and bacteriology. At 
this time he began a long and fruitful association with Edwin O. Jordan, Professor 
of Bacteriology. In 1899 Dr. Irons became First Assistant Bacteriologist on the 
Stream Survey for the Sanitary District of Chicago. He received the B.S. degree 
in 1900, 

He entered Rush Medical College, but his work there was interrupted by a nine 
months assignment for the establishment of three Sanitary Streams Examination 
Laboratories. He received his M.D. degree in 1903. He interned at Presbyterian 
Hospital in Chicago until 1905 and then worked as an assistant to Dr. James B. 
Herrick until 1909. He studied in Vienna for a year, returned to this country and 
took a Ph.D. degree from the University of Chicago in Bacteriology. Dr. Irons then 
returned to the practice of medicine in Chicago which he continued until the injuries 
occurred which disabled him. 

Dr. Irons was a Member of the Staff of Presbyterian Hospital throughout his 
career. He was Clinical Professor of Medicine and Chairman of the Department at 
Rush Medical College and its Dean from 1923-36. 

In World War I he held the rank of Colonel and commanded the Base Hospital 
at Camp Custer. During World War II, he served on several committees of the 
National Research Council. He made an extended trip abroad to study health con- 
ditions in foreign countries for the United States Government. He made a survey 
in Japan after World War II and made recommendations regarding that country’s 
health programs to the Post-World War II Occupation Administration of General 
Douglas MacArthur. 

He was active in the American Medical Association and was a Member of the 
Council of Pharmacy and Chemistry from 1923-41. He was Chairman of the Section 
on the Practice of Medicine in 1929-30, a Trustee of the Association from 1940-48, 
and Secretary of the Board of Trustees from 1941-48. In 1948 he was made 
President-Elect of the Association and elected to the Presidency in 1949. He was 
a representative of the American. Medical Association in the World Medical Asso- 
ciation. 

Dr. Irons also contributed greatly to the American College of Physicians. He 
was elected to Fellowship in 1929 and Mastership in 1950. He served on many com- 
mittees. He served as a Regent from 1938-42, when he became President-Elect. He 
was President from 1944-46 and then served another three-year term on the Board 


of Regents. 
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Dr. Irons was an original member of the American Board of Internal Medicine 
and served from 1936-44. He was Chairman of the Board of Trustees of the 
Municipal Tuberculosis Sanitarium of Chicago from 1947 until his death. During 
this tenure, the institution and its service to the public were greatly improved. He 
was President of the American Association for the Study and Control of Rheu- 
matic Diseases in 1934, of the Society of Medical History of Chicago in 1940, and 
of the Institute of Medicine of Chicago in 1946. He was a member of the Association 
of American Physicians, the American Society for Clinical Investigation, the Central 
Society for Clinical Research, the American Association of Pathologists and Bac- 
teriologists, the Society of American Bacteriologists, the Chicago Society of Internal 
Medicine and the Chicago Pathological Society. He belonged to Nu Sigma Nu, Phi 
Beta Kappa, Sigma Phi and Alpha Omega Alpha fraternities. 

Among the many honors he received was the Gold Headed Cane presented to 
him by the University of California School of Medicine in 1946 in recognition of his 
being the outstanding physician of that year in the United States for service to his 
patients. In 1940 he gave the Charles R. Bardeen Memorial Lecture at the Univer- 
sity of Wisconsin Medical School. In 1939 the Kappa chapter of Nu Sigma Nu 
Fraternity established an annual lecture in his honor. In 1955 he received the 
Chicago Junior Association of Commerce Good Government Award. In 1958 he 
was given the Chicago Medal of Merit for his services to the city and the first annual 
Tuberculosis Institute Medal for outstanding work in the field. 

Dr. Irons published many papers. His research was in the fields of focal in- 
fection, iritis and rheumatic diseases. More recently he had made important con- 
tributions to the literature on social medicine and medical economics. 

This man will be long remembered for his many good works. Medicine, his 
city and his country owe him much. His many students honor him particularly. 
He is survived by two sons, Edwin, a physician, and Spencer, a lawyer. 

Wricut Apams, M.D., F.A.C.P., 
Governor for Northern Illinois 


DR. RAYMOND ESSEX LEASE 


Dr. Raymond Essex Lease, F.A.C.P., was born July 4, 1895, at Lebanon, Illinois, 
and died on October 1, 1958, at Oyster Bay, New York, of chronic pulmonary 
fibrosis and emphysema, and cor pulmonale. 

Dr. Lease received his degree of Bachelor of Arts at the College of the City of 
New York in 1916, and the degree of Doctor of Medicine at Columbia University 
College of Physicians and Surgeons in 1920. He interned at St. Luke’s Hospital, 
New York, and New York Lying-In-Hospital, New York, New York, 1921-23. 

His hospital appointments were as follows: Chief of Medical Service, North 
County Community Hospital (Glen Cove) since 1928; Consultant, Medical Service 
and Member of Board of Managers, Meadowbrook Hospital (Hempstead) since 
1935. He served as Chairman of the Medical Advisory Board, Selective Service, 
Nassau County. 

He was a member of the following organizations: American Medical Association; 
Medical Society of the State of New York; Nassau County Medical Society; As- 
sociated Physicians of Long Island; Diplomate of the American Board of Internal 
Medicine and was a Fellow of the American College of Physicians since 1948. 

Dr. Lease is survived by his wife, Mrs. Martha B. Lease, 123 South Street, 
Oyster Bay, New York. It is with sincere regret his loss is recorded. 

IrvinG S. Wricut, M.D., F.A.C.P., 
Governor, Eastern New York State 
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DR. JOSEPH H. LEE 


Dr. Joseph Howard Lee, F.A.C.P., died at his home in Hamilton, Ontario, 
Canada, on January 16, 1959, at the age of 52 years, of carcinoma of the stomach. 

Dr. Lee was born in Hamilton on December 12, 1906. He attended the Univer- 
sity of Toronto Faculty of Medicine, and graduated with an M.D. degree in 1931. 
After two years of internship at the Hamilton General Hospital, he became a Member 
of the Staff at the Mountain Sanatorium, Hamilton, in May 1933. He was made 
Chief of Medicine there in December 1945 and occupied this position until his 
untimely death. 

Dr. Lee was an internist who kept fully abreast of all advances in his special 
field of chest diseases. In 1949 he went to England on an exchange scholarship 
through the Canadian Tuberculosis Association and the National Association for the 
Prevention of Tuberculosis, and studied the tuberculosis program there. 

He was a Fellow of the American College of Chest Physicians, the American 
College of Allergists, and was also a member of the Canadian Medical Association, 
the Ontario Medical Association, the Ontario Laennec Society, the International Cor- 
respondence Club of Allergy, and the Hamilton Academy of Medicine. He held a 
Specialist’s Certificate in Internal Medicine (Tuberculosis) from the Royal College 
of Physicians and Surgeons of Canada. For several years before his death he was 
in charge of the entire chest clinic program in Hamilton and district. He became a 
Fellow of the American College of Physicians in 1949. 

Dr. Lee was formerly Commanding Officer of the 16th Medical Company 
R.C.A.M.C., Hamilton. He had a keen interest in photography and was very in- 
terested in sports, particularly golf and tennis. He also was quite a serious musician. 
He gave long and devoted service to the Mountain Sanatorium, earning the admira- 
tion and respect of the many patients who came under his care. He is survived by 
his wife, two sons, Frederick and Robert, and his father. 

W. Forp ConneE LL, M.D., F.A.C.P., 
Governor for Ontario 


DR. THOMAS McCANCE MABON 


Dr. Thomas McCance Mabon died on June 12, 1958, in Pittsburgh, Pennsylvania, 
at the age of 68 of bronchogenic carcinoma. He received his undergraduate educa- 
tion at Princeton University and his medical degree from the Harvard Medicai 
School in 1917. 

Following his army service in 1919, Dr. Mabon undertook graduate work in 
the field of Immunology at the Singer Memorial Research Laboratory from 1920- 
1921 and then joined the teaching faculty of the University of Pittsburgh School of 
Medicine in 1921. He remained an active teacher until shortly before his death. 

Many generations of students recall Dr. Mabon as one who faithfully attended 
outpatient clinics at the University of Pittsburgh. He functioned actively at the old 
Pittsburgh Free Dispensary and when the Falk Clinic was donated to the University 
of Pittsburgh in 1932, Dr. Mabon became absorbed with the work of teaching and 
was thus engaged every afternoon of the week over a span of at least 20 years. In 
tribute, it can be said that he became an inseparable part of the outpatient teaching. 

Dr. Mabon was also interested in the broad problem of Hygiene and Preventive 
Medicine. He functioned as Professor of this Department from 1951 to 1958. Care 
of Dr. Mabon’s characteristics was that he continued to attend courses and lectures 
and, as late as 1952, obtained from the Graduate School his degree of M.P.H. It is 
difficult to express adequately the idea that for many years he was one of the most 
indefatigable teachers that the University has ever known. All of us, and particularly 


the Pitt Alumni, regret his passing. 
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Dr. Mabon was a member of the American Medical Association and the state 
and county societies. He was a Diplomate of the American Board of Internal Medi- 
cine and certified in Preventive Medicine and Public Health. He had been a Fellow 
of the American College of Physicians since 1930. 

He is survived by his wife, Mrs. Marjorie Arnold Mabon of ‘Pittsburgh, and a 
son, Thomas McCance Mabon, Jr. of St. Louis, Missouri. 

Frank J. Grecc, M.D., F.A.C.P., 

Governor for Western Pennsylvania 


DR. IRVING JESSE SANDS 


Dr. Irving Jesse Sands was born March 27, 1891, Stlptz, Minsk, Russia, and 
died October 22, 1958, in Brooklyn, New York, of heart failure. He received his 
Doctor of Medicine degree at Columbia University College of Physicians and 
Surgeons, 1913. He interned at the Jewish Hospital, Brooklyn, 1913-15. He 
received his postgraduate training in neurology and psychiatry at Columbia University 
College of Physicians and Surgeons, 1919-1930. 

His academic and hospital appointments were as follows: Member of Faculty, 
Columbia University College of Physicians and Surgeons since 1917 (Associate 
Clinical Professor of Neurology since 1951); Attending Neurologist, Neurological 
Institute; Attending Neurologist and Psychiatrist, Hillside Hospital; Consulting 
Neuropsychiatrist, Brooklyn State, Jewish (Rockaway Beach) and St. Joseph (Far 
Rockaway) Hospitals; and Consulting Neurologist, Prospect Heights Hospital. 

He served as a First Lieutenant (MC), U. S. Army, Neuropsychiatric Division, 
1918-19, 

Dr. Sands was a member of the following: American Medical Association; 
American Geriatric Association; American Neurological Association; American 
Psychiatric Association; Medical Society of New York State; New York Neuro- 
logical Society; New York Academy of Medicine; New York Psychoanalytic So- 
ciety; Medical Jurisprudence Association; Kings County Medical Society. He was 
a Diplomate of the American Board of Psychiatry and Neurology and a Fellow of 
the American College of Physicians since 1931. 

Dr. Sands was the author of many articles and several books on subjects in his 
specialty. 

He is survived by his wife, Mrs. Cecile Ruth Sands, 90 Eighth Avenue, Brooklyn 
15, New York. It is with sad regret his loss is recorded, especially to those who 
knew him well. 

Irvinc S. Wricut, M.D., F.A.C.P., 
Governor, Eastern New York State 


DR. ROBERT LEO STERN 


Dr. Robert L. Stern, F.A.C.P., a former Los Angeles County Medical Association 
Councillor and Past President of the Beverly Hills Medical Society, died on Decem- 
ber 17, 1958, of a heart attack. Born in Joliet, Illinois, in 1908, Dr. Stern was 
graduated from Rush Medical College in 1933, and came to Los Angeles in 1934. 

Active in medical and community affairs, Dr. Stern also was Past President of 
the Medical, Dental and Nursing Veterans Association of Los Angeles County, and 
Director of the Hospital Personnel Committee on Public Health and Services of the 
County and City Civil Defense Planning Board. 

In addition to his membership in the College, Dr. Stern was a member of Alpha 
Omega Alpha Honorary Medical Society, the American and Los Angeles County 
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Heart Associations, and the Los Angeles County, California, and American Medical 
Associations. 
Surviving are two sisters, Miss Elsie Stern and Mrs. Elinor Rubin. 
Georce C. GrirrituH, M.D., F.A.C.P., 
Governor for Southern California 


DR. RAYMOND GRISWOLD TAYLOR 


With the death of Dr. Raymond Griswold Taylor, F.A.C.P., on June 29, 1958, 
at the age of 86, the Southern California medical community lost one of its foremost 
citizens—a physician of keen intelligence, staunch integrity, pertinacity, and com- 
passion. Dr. Taylor’s medical career was a series of important firsts: as Assistant 
Superintendent of the Los Angeles County Hospital, he persuaded the authorities 
to purchase their first microscope; set up the first clinical laboratory; instituted 
systematic autopsies; started a pathological museum which has made available to the 
local medical school for teaching purposes; began the fractional sterilization of 
catgut for use in surgery at the Hospital, and in 1902 introduced the widecuff 
sphygmomanometer into the Los Angeles area. 

He was elected President of the Los Angeles County Medical Association at the 
age of 35, the youngest man to have been so honored. With Drs. Rhea Smith and 
Clarence Moore, Dr. Taylor was responsible for the medical care of the men who 
constructed the pipe line which brings water to the Southern California area from 
the Owens Valley. 

After several years as Chief Surgeon of Los Angeles City Departments, Dr. 
Taylor entered private practice, specializing in abdominal and pelvic surgery. A 
postgraduate course at Harvard Medical School in the summer of 1917 decided him 
to specialize in radiology, and after returning from overseas service with a Red 
Cross unit in World War I, Dr. Taylor took charge of the X-ray service at the 
County Hospital and, later, at the Hospital of the Good Samaritan. 

Dr. Taylor is survived by three children; Zada, Raymond Jr., and Robert W.; 
by his sister, Mrs. Bess Edwards, and by nine grandchildren and one great-grandchild. 

_Georce C. GrirritH, M.D., F.A.C.P., 
Governor for Southern California 
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FELLOWSHIP 


TIE CLASP 


This distinctive tie clasp meets the 
need of those who have no use for 
a Fellowship Key because they do 
not wear a watch chain. The Col- 
lege emblem is wrought in solid 
gold; the bar is gold filled in good 
and lasting quality. 


Price, including tax, delivered, 
$12.00 
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Pro-Banthine’ with Dartal° moderates both 
mood and gastrointestinal spasm 


The slow simmer of anxiety frequently causes 
kindred gastrointestinal overactivity. The 
spasticity and the accompanying distress of 
excess acid lead to loss of efficiency. Patients 
subject to such psychoenteric upsets require 
therapy to-calm both ends of the vagus. 
Pro-Banthine with Dartal contains two 
agents required for such dual therapy: Pro- 
Banthine to.control and curtail the flare-ups 
of spasm, excess acidity and excess motility, 


and Dartal to smother simmering anxiety and 
tension. 

Pro-Banthine with Dartal contains 15 mg. 
of Pro-Banthine (brand of propantheline bro- 
mide) and 5 mg. of Dartal (brand of thio- 
propazate dihydrochloride) in each tablet. 


Dosage: One tablet three times a day. 


G. D. Searle & Co., Chicago 80, Illinois. 
Research in the Service of Medicine. 
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1. vital antispasmodic action—senty_—Merrell’s 
fast, safe antispasmodic . . . relieves spasm-pain 
promptly, without atropine-like side effects. 2. 
balanced acid-neutralizing action — magnesium 
oxide and aluminum hydroxide—prompt, long- 
lasting relief . . . no laxation, no constipation. 
_ 3. demulcent action—Methylcellulose—soothing 
protective coating covers ulcerated area, pro- 
motes healing. 4. antienzyme-antipepsin action— 
Sodium Lauryl Sulfate — effectively curbs ne- 
crotic effects of pepsin and lysozyme... prevents 


in 
peptic 


with 4 needed 
healing actions 


further erosion. Dosage—Gel: 2 to 4 teaspoonfu!s 
every 3 hours, or as needed. Tablets: 2 tablets 
(chewed for more rapid action) every 3 hours, 
or as needed. NON-CONSTIPATING... 
NON-LAXATING 


THE WM. S. MERRELL COMPANY 
New York + CINCINNATI + St. Thomas, Ontario 
Another Exclusive Product of Original Merrell Research 


Please Mention this Journal when writing to Advertisers 
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rely on 


-keletal mus 
relaxant 


( semically unlike any other muscle 
Sinaxar is 
consistently effective in the majority 
of cases 
long actiug: no fleeting effects 
purely a skeletal muscle relaxant... ij 
free of adverse physical or psychic ste 
effects frequently encountered with 
tranquilizers 


DOSAGE: Two tablets three or four times daily. 


suPPLIED: 200 mg. tablets in bottles of 50. 


INDICATIONS: Any condition involving skeletal muscle 
spasm, as musculoskeletal disorders: acute and chronic 
back ache; arthritides; bursitis; disc syndrome; fibrositis; 
myalgia; myositis; osteoarthritis; following orthopedic 
procedures; rheumatoid arthritis; spondylitis; sprains 
and strains; torticollis; neurologic disorders: cerebral 
palsy; cerebrovascular accidents; cervical root syndrome: 
multiple sclerosis. 


ARMOUR PHARMACEUTICAL COMPANY ¢® A Leader in Biochemical Research * KANKAKEE, ILLINOIS 
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in 
cardiac disease 


“B vitamins should be an inte- 
gral part of the treatment pre- 
scribed for any patient with 
cardiac disease. ... As a conse- 
quence of special low salt diets 
and diuretics prescribed to 
release the water held in the body fluids by an 
excess of sodium, the B vitamins are ‘washed 
out’ of the body with the salt, and the diffi- 
culties of the disease are compounded.” 


Each Theragran supplies: 
Vitamin A 


Vitamin D 1,000 U.S.P. units 
Thiamine Mononitrate. . . . . 10mg. 
Niacinamide  . 100 mg. 
Ascorbic Acid «Ss 209 mg. 
Pyridoxine Hydrochloride . . . 5 mg. 
Calcium Pantothenate . . . . . 20mg. 
Vitamin B,, Activity Concentrate . 5 mcg. 


Dosage: \ or more daily as indicated. 


Supply: Family Packs of 180. Bottles of 30, 


60, 100 and 1,000. 


THERAGRAN with Minerals 
available as THERAGRAN-M 


(sQuiee VITAMIN - MINERALS FOR THERAPY) 


bottles of 30, 60, 100 and 1,000 
capsule-shaped tablets and 
Family Packs of 180. 


“nutrition... present as a modifying or complicating 
factor in nearly every illness or disease state”’1 


the rationale 


25,000 U.S.P. units 


Also available: Theragran Liquid, bottles of 
4 ounces; Theragran Junior, bottles of 30 and 100. 


in 
infectious disease 


“There are ample, critical, sta- 
tistically significant studies to 
indicate that good nutrition is 
important for optimal resist- 
fe ance to infection, for a superior 
ME tissue capability to cope with 
disease and injury, and for maximum anti- 
body formation.”’5 
“Fever also increases vitamin requirements. 
This is especially true of the B-complex and 
C vitamins. Liquid and soft diets, which are 
commonly prescribed early in disease, are 
inadequate in these vitamins. It is advisable 
to give supplementary vitamin capsules dur- 
ing the actual illness and convalescence.”’® 


References:1. Youmans, J. B.: Am. J. Med. 
25:659, Nov. 1958. 2. Gertler, M. M.: Paper 
presented at Conference on Metabolic 
Factors in Cardiac Contractility, N. Y. Acad. 
Sciences, New York City, N. Y., March 

18-19, 1958. 3. Fernandy-Herlihy, L.: 

Lahey Clinic Bull. 11:12, July-Sept. 1958. 
4. Spies, T. D.: J.A.M.A-167:675, June 7, 
1958. 5. Halpern, S. L.: Ann. N. Y. Acad. 
Sci. 3:147, Oct. 28, 1955. 6. Pollack, H., and 
Halpern, S. L.: Therapeutic Nutrition, 
National Academy of Sciences and National 
Research Council, Washington, D. C., 1952, 
p- 54. 7. Kountz, W. B.: Mod. Med. 25:102, 
Aug. 1, 1957. 8. Sebrell, W. H.: Am. J. Med. 
25:673, Nov. 1958. 
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use 


in 


im 
rheumatoid arthritis degenerative disease 


wae eex “It is our practice to prescribe 
a multiple vitamin preparation 

y& to patients with rheumatoid 

= arthritis [collagen disease] 


simply to insure nutritional 
adequacy... .”8 


“Most degenerative disease 
changes are believed to be 
related to disturbed nutrition. 

. Even though blood levels 
may be adequate {for vitamin 
A, vitamin D, thiamine, ascor- 


‘Many rheumatologists now look for nutritive bicacid, and riboflavin]...many individuals will 
‘ailure among the patients who have arthritis improve with supplementary administration.”"7 
ind other debilitating diseases.’’4 “In chronic diseases ...in which there is a loss 


of appetite, difficulty in eating or abnormal 
metabolic demand, symptoms of B vitamin 
deficiencies also have been found frequently 
and should always be looked for in their 
management.”’8 


jor the next patient you see who needs nutritional support 


SQUISB VITAMINS FOR THERAPY 


Squibb Quality — the Priceless Ingredient 


‘Theragran’® is a Squibb trademark. 
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ecalise it “most closely approach 


After more than five years’ clinical experience, it has 
been concluded: “In my opinion, Warfarin sodium 
[CouMADIN] is the best anticoagulant available today.’ 


COUMADIN CONSISTENTLY PROVIDES 


‘ rapid and sustained effect with low dosage «- high 
predictability - ease of control for long periods + low 
incidence of “escape” + equal effectiveness by oral or 
parenteral routes - reduced need for frequent pro- 
thrombin time determinations after initial dosage 
adjustment + ready reversibility with vitamin K, 


Complete Information and Reprints on Request 


Jd ENDO LABORATORIES 
re) Richmond Hill 18, New York 


TABLETS 
For oral administration—2 mg., 
lavender, scored; 5 mg., 
scored; 10 mg., white, scored; 25 
mg., red, scored, - 


INJECTION 

For parenteral administration — 
Single Injection Units, consist- 
ing of one vial, 75 mg., and one 
3-cc. ampul Water for Injection. 


AVERAGE DOSE 

Initial, 50 mg. Maintenance, 5-10 
mg. daily, as indicated by pro- 
thrombin time determinations. 
CoumapIN (warfarin) Sodium— 
manufactured under license from 
the Wisconsin Alumni Research 
Foundation —developed for 

use by Endo 

References: 1. Baer, S., et al.: 
J.A.M.A, 167:704, 1958. 2. Link, K. 
P.; Circulation 19: 97,1959. 3.Meyer, 
0. 0.: - Med, 24:110, 1958, 
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IN MYOCARDIAL INFARCTION AND OTHER THROMBOEMBOLIC DISORDERS 
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We would like to send you the recently published paper by Dr. Louis H. 

' ooks who says, “It was found that administration of Malt Soup Extract in dosages 
one or two tablespoonfuls twice daily produced favorable results. Within two or 

» ree days after beginning this simple regimen, the itching and burning usually dis- 
. peared. Frequently there was prompt remission of symptoms which was followed by 
: provement in the condition of the tissue of the anal canal and the perianal skin.” * 


. hat Malt Soup Extract is. It’s a non-diastatic 
| ley malt extract, neutralized with potassium 
onate. 
_»w Malt Soup Extract works. It works by 
oring the normal acid condition in the lower 
-t and by promoting the growth and develop- 
nent of aciduric bacteria. 
H »w soon can results be expected? The itching 
an.| burning will usually disappear in about three 
days, while the healing of the perianal skin is 
usually complete in about three weeks. 


What is the usual effective dose? Two table- 


spoonfuls, twice a day (heaping if powder) is the 
usual effective dose which can be reduced as symp- 
toms disappear. (Allow for carbohydrate content 
when treating diabetics). 

What forms are available? Two forms are to 
be found in most drug stores coast to coast—the 
original liquid and the newer, popular powder. 
Both are sold under the name: MALT SOUP 
EXTRACT (Maltsupex). 


What sizes are to be had? Both powder and 
liquid come in 8 ounce and 16 ounce bottles. 


*Diseases of the Colon & Rectum, Vol. 1, No. 5, Sept.-Oct. 1958 


Borcherdt Company 


217 North Wolcott Avenue, Chicago 12, Illinois 
In Canada, Chemo Drug Co., Lid., Toronto, Canada 


217 N. Wolcott Ave., Chicago 12, Ill. 
Gentlemen: Please send me sample of Malt Soup Extract 
[1] Powder [) Liquid and literature. 


We will be glad to send you Borcherdt Company A 
| 
| 


clinical samples of powder 
and (or) liquid. 


Serving the Medical Profession 


SINCE 1868 
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LLOYD BROTHERS, INC. 


CINCINN 
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in urticaria and pruritus 


Vis TA i L provides: 


SPECIFIC 
ANTIHISTAMINIC 
EFFECT 


in the treatment of a variety of skin 
disorders commonly seen in your 
practice. 


‘While some of the tranquilizers 
are only partially effective as far as 
antiallergic activities are concerned... 
[hydroxyzine] has been found, 

+ by comparison, to be the most potent 
thus far...’ 


“The most striking results were seen 
in those patients with chronic urticaria 
of undetermined etiology.’’! 


. reduces—erythema, excoriation, 
and extent of lesions.!~4 


PSYCHOTHERAPEUTIC 
POTENCY 


for effective relief of tension and 
anxiety.!-4 


" Recommended Oral Dosage: 50 mg. q.i.d. 
initially; increase or decrease according 
to individual response. 


Supplied as: Vistaril Capsules—25 mg., 
50 mg. and 100 mg. 


f Vistaril Parenteral Solution—10 ce. vials 
and 2 cc. Steraject® Cartridges, each ec. 
contains 25 mg. hydroxyzine (as the HCl). 


GBD Science for the world’s well-being 


PFIZER LABORATORIES 
Division, Chas. Pfizer & Co., Inc. 
Brooklyn 6, New York 


References: 1. Feinberg, A. R., et al.: J. Allergy 29:358 (July) 1958. 2. Eisenberg, B. C.: Clin. Med. 5:497-904 (July) 
1958. 3. Robinson, H. M., Jr., et al.: J.A.M.A. 161:604-606 (June 16) 1956. 4. Robinson, H. M., Jr., et al.: 
South, M. J. 50:1282 (Oct.) 1957. 
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 PUSSEM: rery ia “. . 

_ the most effective drug 
currently available for 
prolonged prophylactic 
treatment of angina pec- 
toris."! Preverts some 


80% of anginal attacks. — 


tetranitrete) 


Dosage: Begin with 1 to 2 yellow cartrax “10” tab- 

lets (10 mg. PETN plus 10 mg. ATARAX) 3 to 4 times 

daily. When indicated, this may be increased by 
‘. switching to pink carTrax “20” tablets (20 mg. PETN 

plus 10 mg. ATARAX). 

For convenience, write “CcaRTRAX 10” or “CARTRAX 20.” 


* TRADEMARK 


(PETN + ATARAX) 


RUSSEN: “I favor atarax 
_ the tranquilizer for the anx- 
: ious cardiac] ... because — 


there is an absence of side- 
@ffecta with this drvg, and 
also because in cardiacs who 
troubled with ectopic 
beats, ATARAX has a quini- 
dine-Tike action.’ 


Supplied: In bottles of 100. 
Med. 19:562 (June) 


R : 1. Russek, H. 1.: Postgrad. 
H. L.: Presented at the ape 
County Medical Associetion, Miami Beach, Ape 12, 1908 f 


New York 17, N.Y. 
Division, Chas. Pfizer & Co., Inc. 
Science for the World’s Well-Being 
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“... the digitalis preparation 
of choice for the treatment 
of the usual patient with con- 


* 


gestive heart failure...” 


WIDEST SAFETY MARGIN—AVERAGE THERAPEUTIC DOSE ONLY 
¥% THE TOXIC DOSE.t 


FASTER RATE OF ELIMINATION THAN DIGITOXIN OR DIGI- 
TALIS LEAF. 


THESE SIMPLE DOSAGE EQUIVALENTS MAKE IT EASY TO 
SWITCH YOUR PATIENT TO GITALIGIN—0.5 mg. of Gitaligin 
is approximately equivalent to 0.1 Gm. digitalis leaf, 
0.5 mg. digoxin or 0.1 mg. of digitoxin. 

Supplied: 

GITALIGIN 0.5 mg. Tablets— bottles of 30 and 100. 

GITALIGIN Injection Ampuls—2.5 mg. in 5 cc. sterile, I.V. solution. 
GITALIGIN Drops 30 cc. bottle with special calibrated dropper. 


*BATTERMAN, R. C., ET AL.: CIRCULATION %:201, 1952 
TWHITE’S BRAND OF AMORPHOUS GITALIN AVAILABLE ON REQUEST 


WHITE LABORATORIES, INC., KENILWORTH, NEW JERSEY 
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=. Hypertensive Heart Disease 


MOL-IRON... 
WELL TOLERATED i 
b 
of 336 patients‘® 


VITAMIN (C —“Optimal absorption of iron is best assured by 


administering it in the ferrous form with ascorbic acid...” 


Each contains (ferrous sulfate 
WITH 1S mg., and molybdenum oxide 3 me) 
us ascorbic acid 75 mg. Botiles of 100. 


VITAMIN 
1, Brit. M. J. 12407, 1952. 2. Bull. Margaret 
Hague Mat. Hosp. 1:68, 1948, 3, Am. J. 
CG Obst. & Gyn. 57.541, 1949. 4. Connecticut 
m. yn. 7, 195% 
TABLETS J. Med. Sc. 212:76, 1946. 8. Obst. & Gynec. 
§:20%, 1955. 9. J. Pea. 41-170, 1952. 10. Aun. 
Int. Med. 42:458, 1955. 


= WHITE LABORATORIES, INC. 
| KENILWORTH, NEW JERSEY 
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IN IRON DEFICIENCY ANEMIA — SPECIALLY, WHEN IRON ABSORPTION Is DEFECTIVE 
: 
But 22.4% 
G. |. side 
effects 
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FeSO. 
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. diagnostic absolute in inflammatory 
necrotic states C-reactive protein, a molecular abnor. 
a ma lity of s erum, is of particular dia josti¢ value in acute myocardial 
me _ infaretion of any degree, acute rheu atic fever, widespread malignant 
disease and facterial infections. A simple antigen-antibody precipitin— 
aCcure tely indicates its.presence. 
positive always indicates pathology 
ge of normal val les’... not intiluence a by yarying ‘blood: Prop: « 
“erties...not affected by medication, 
. oe A. test is semi-q antitative — nte nsity of precipitin reac- 
parallels intensity of at. any stage. It Is the earliest 
| 2G, Most Fe liable measure of the ef ectiveness Of therapy in control of 
CR test, requ less than 2 set up in the abora- 
= _ tory or physician's office. 4 quali ative | reading may be obtained within 
ple ictions and Dipliograp! avail Pon request. 
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RITTER’S 


GORDON-BARACH * 


SUPPORT 


PULMONARY 
EMPHYSEMA 


and Allied, Chronic Respiratory Dis- 
eases ... to Assist in Diaphragmatic 


Breathing 


FIG. 602. PRICE $15. 
Give Waist Measurements. 


Unique abdominal support provided by the 
Ritter Gordon-Barach device is attained by 
two spring metal bands. They not only sup- 
port the lower abdomen and increase the 
intra-abdominal pressure, but store mechani- 
cal energy during the inspiratory phase of 
respiration, which is then employed during 
the expiratory cycle thru recoil of the two 
spring bands. 


INDICATIONS for USE: In chronic 
bronchitis, bronchial asthma, bronchiectasis, 
pulmonary emphysema, poliomyelitis, myas- 
thenia gravis, neurological disorders, post- 
operative conditions, pulmonary atelectasis, 
sinusitis. 


the A. RITTER co. 


“Manufacturers of Fine Surgical Appliances Since 1919” 
4628 Woodward Ave. Detroit 1, Michigan 
* BARACH, Alvan L., Breathing Exercises in Pulmo- 


nary Emphysema & Allied Chronic Respiratory Dis- 
ease. Arch. Phys. Med. & Rehab., 36: 380, 1955. 


Noludar 
300 


300 mg CAPSULES 


A good night’s sleep can be described in 
dozens of ways, but “‘natural’’ comes clos- 
est to the kind of sound, refreshing sleep 
your patients will enjoy when you pre- 
scribe new NOLUDAR 300. Unsurpassed 
safety... prompt action...6 to 8 hours of 
undisturbed rest . . . and a cheerful awak- 
ening without barbiturate ‘“‘hangover’’— 
such is the quality of sleep with NOLUDAR. 
Safe, non-barbiturate, non-addictive, emi- 
nently free of even minor side reactions. 
DOSAGE: Adults—One 300-mg capsule before 
retiring. Do not exceed prescribed dosage. 
NOLUDAR®—brand of methyprylon 


LABORATORIES 
3 Division of Hoffmann-La Roche Inc 
Nutley 10, New Jersey 


* Please-Mention this Journal when writing to Advertisers 
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mind and muscle 


in skeletal-muscle disabilities... 


for whole-patient response in spasm. 


Of all muscle relaxants in current use, onl: 
meprobamate is supported by hundreds 0° 
clinical studies that demonstrate relaxing ac - 
tion on both brain and skeletal musculatur« . 
This is why EQUANIL stands as the obvious 
choice of many physicians concerned wit1 


whole-patient response. EQUANIL reduces mu - 
cular spasm and tension, aids in the restoratic 1 
of mobility, speeds rehabilitation, lessens tl e 
emotional overlay.'* Its margin of safety s 
-shared by few agents in medical practice. 


1. Mitchell, E.H.: M. Ann. District of Columbia 27:1 0 
(April) 1958. 2. Cooper, C.D., and Epstein, J.H.: Am. J. 
er M. Sc. 235:448 (April) 1958. 3. Vazuka, F.A.: Neurolo:y 
or 8:446 (June) 1958. 4. Cobey, M.C.: Am. Surgeon 24:3 i0 


(April) 1958. 5, 6. Wein, A.B.: M. Ann. District of Co- 
lumbia 27:346 (July) 1958; Clin. Med. 6:44 (Jan.) 1929. 


Meprobamate, Wyeth 
Wyeth 


Philadelphia 1, Pa. 


... specific central action 
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Partial indications—spasm 
or tension secondary to: 
sprains, strains, contractures 
fibrositis, myusitis 
low-back syndrome 
whiplash injury 
frozen shoulder 
cervical-rib syndrome 
herniated 
intervertebral disk 
wryneck 
rheumatoid 
arthritis 
rheumatoid or traumatic 
spondylitis 
certain neuromuscular 
disorders 


... specific muscular action 
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rigidity, psychic tension | 
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the battle \ 


won in the office 


...1s often lost in 


Your ulcer and spastic-gut patients, who reflect their emo- 
tions in their stomachs, will more easily maintain “g.i. 
equilibrium” with the help of ‘Combid’ Spansule capsules. 
‘Combid’ reduces secretion 

spasm 

nausea and vomiting 

anxiety, tension and stress 


for 10 to 12 hours after just one dose. . 


Each capsule contains Compazinef, 10 mg.; and Darbids, 
S.K.F.’s inherently long-acting anticholinergic, 5 mg. 


Com bid Spansule' 
WG Smith Kline ¢ French Laboratories 


*T.M. Reg. U.S. Pat. Off. ¢T.M. Reg. U.S. Pat. Off. for sustained release capsules, S.K.F. 
$T.M. Reg. U.S. Pat. Off. for prochiorperazine, S.K.F. 
§ T.M. Reg. US. Pat. Off. for isopropamide, S.K.F. 
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INTEGRATED EVALUATION 


The key question in the acceptance of a 
student at Devereux is, “Will the child profit 
by being in our care?” A thorough, inte- 
grated evaluation helps answer this question. 


First in importance is the detailed history 
reported by the referring physician. Then 
the clinical staff at Devereux gives the stu- 
dent complete psychiatric, psychological, and 
medical evaluations. With the child assigned 
temporarily to a small home-school =:nit, this 
study covers his inter-personal reactions and 
his response to preliminary therapy. 


Upon the outcome of this integrated eval- 
uation, which is reported to the parents and 
the referring agent, depends the final accept- 
ance of the child and the program of therapy 
that lies ahead. 


MEDICAL-PSYCHIATRIC STAFF 


J. Clifford Scott, M.D. 
Walter M. Uhler, M.D. 
Aurelio Buonanno, M.D. 
Charles M. Campbell, Jr., M.D. 
Fred J. Culeman, M.D. 
Ruth E. Duffy, M.D. 
William F. Haines, M.D. 
Herbert H. Herskovitz, M.D. 
Robert L. Hunt, M.D. 
Richard H. Lambert, M.D. 
Leonardo Magran, M.D. 
Jacob S. Sherson, M.D. 
Albert S. Terzian, M.D. 
Lance Wright, M.D. 
G. Henry Katz, M.D. 
Chief Psychiatric Consultant 
Joseph J. Peters, M.D. 
Psychiatric Consultant 


Professional inquiries should be addressed to John 
M. Barclay, Director of Development, or Charles J. 
Fowler, Registrar, Devereux Schools, Devon, Pennsyl- 
vania; western residents address Keith A. Seaton, 
Registrar, Devereux Schools in Califoraia, Santa Bzr- 
bara, California 


THE 
DEVEREUX SCHOOLS 
FOUNDATION COMMUNITIES 
A nonprofit organization CAMPS 


Founded 1912 TRAINING 


Devon, Pennsylvania 
RESEARCH 
California 


HELENA T. DEVEREUX 
Administrative Consultant 


WILLIAM B. LOEB EDWARD L, FRENCH, Ph.D. 
Treasurer Director 


URGENTLY NEEDED 


Back Issues of 
ANNALS OF INTERNAL 


MEDICINE 


Due to a large demand for Vol. 49, 
No. 3 - September, 1958; Vol. 49, 
No. 4 - October, 1958; our stock 
for these issues has become com- 
pletely exhausted. 


We will pay $.75 for good used 
copies. 


Address Journals to: 


E. R. LOVELAND, Executive Secretary 
4200 Pine Street 


Brooklyn 6, N. ¥ 


* Please" Mention this Journal when writing to Advertisers 
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INJECTION 


METARAMINOL 


provides combined pressor, myocardium- 
Stimulating effect with no tissue slough reperted 


ARAMINE ‘‘Metaraminol combines strong pressor effect with 
myocardial-stimulating action .. .""! 

ARAMINE can be administered for balanced pressor, myo- 
cardium-stimulating effect by any desired route—intravenous, 
intramuscular or subcutaneous—with no reported tissue slough 
and with minimal risk of causing arrythmias. Repeated injections 
of ARAMINE appear to elicit no tachyphylactic response. 

ARAMINE is always ready for immediate use—no dilution is re- 
quired. These advantages of ARAMINE make it equally valuable 
in shock accompanying anaphylaxis, brain damage, infectious 
disease, hemorrhage, surgery, trauma. 


Supplied: in 1-cc. ampuls and 10-cc. vials (10 mg. per cc.). 


ARAMINE is a trademark of Merck & Co., INC. 


ADDITIONAL information is available to physicians on request. Address Professional Service 
Department, West Point, Pa. 


1. Selzer, A. and Rytand, D.A.: COUNCIL ON DRUGS, Report to Council J.A.M.A. 168:762, 
(Oct. 11) 1958. 
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acts asa 
synthetic 


gland 


secreting 


natural 
estrogen... 


BRAND OF POLYESTRADIOL PHOSPHATE 


SPECIFICALLY RECOMMENDED IN PROSTATIC CARCINOMA 


“ESTRADURIN” simulates the physiologic release of estrogen. Biologically active units 
of estradio! are slowly split off from the parent molecule, and free estradiol is metab 
olized in the same manner as the endogenous hormone. 


Long acting without depot effect at site of injection. Within 24 hours, 90 per cent of the 
total dose disappears from the injection site. Clearance from the blood stream is rapid 
and within 48 hours varying amounts appear in the reticuloendothelial cells where stor 
age is apparently passive. As the amount of circulating polyestradiol phosphate falls 
below a certain level in the body, more passes from the reticuloendothelial system assur- 
ing relatively constant levels in the blood stream. 


Proved Clinically — In a composite study of 110 cases of prostatic carcinoma treated 
with “ESTRADURIN,” improvement occurred in 93 per cent of the entire group in the 
following order of frequency:! greater sense of well-being . . . better appetite . . . weight 
gain... palpable changes in prostate... reduction in pain... reduction of edema in 
extremities ... improved cardiac status . . . disappearance of diarrhea. Conspicuously 
absent have been reports of edema, nausea, and vomiting. 

Simplified Dosage/Intramuscular injection of 40 to 80 mg. every two to four weeks or less frequently, 
depending on response of the patient. 


Availability/No. 451/Each package contains: One “Secule’’e containing 40 mg. of polyestradiol 
phosphate and one 2 cc. ampui of sterile diluent. 


- 1. Goodhope, C.D.: Paper and Scientific Exhibit 
Ayerst Laboratories presented before the Western Section of the Ameri- 


Urological Association, M 7-30, 1957, 
New York 16, N.Y. * Montreal, Canada 
Bibliography and literature on request. 5915 
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RELIEVES ANXIETY IN 
HYPERTENSIVE PATIENTS 


Miltown relieves mental pressure which 
often aggravates symptoms of hyperten- 
sion and impairs effectiveness of anti- 
hypertensive therapy. 

Combined with specific therapy, 
Miltown provided greater over-all im- 
provement in hypertensive patients 
than antihypertensive therapy alone.'.? 
In 58 patients receiving combined ther- 
apy, over go% (including moderate 
and severe cases) benefited from relief 
of headache, nervousness, palpitations, 
insomnia, weakness and dizziness.!: 

Miltown was found “a useful adjunct 
in the treatment of the psychogenic 
and neurogenic components of hyper- 
tension.’ 


CM-9204 


without producing depression 


Miltown 


meprobamate (Wallace) 


m does not cause depression 


m does not interfere with heart rate, 
blood pressure, respiration, G.I. func- 
tion or other autonomic mechanisms 


1. Nussbaum, H. E., Leff, W. A., Mattia, V. D., Jr. 
and Hillman, E.: Am. J. M. Sc. 234:150, Aug. 1957. 
2. Dunsmore, R. A., Dunsmore, L. D., Bickford, 
A. F. and Goldman, A.: Am. J. M. Sc. 233:280, 
March 1957. 3. Boyd, L. J., Huppert, V. F., Muli- 
nos, M. G. and Hammer, H.: Am. J. Cardiol. 3:229, 
Feb. 1959. 


SUPPLIED: 400 mg. scored and 200 mg. sugar- 
coated tablets in bottles of 50. Also available 
as MEpROsPAN* (Miltown continuous release 
capsules). #TRADE-MARK 


Literature and samples on request. 


WALLACE LABORATORIES New Brunswick, N. J. 


Please Mention this Journal when writing to Advertisers 


117 


On 


eve the 


t 
; 
A 
4 
a 
= 
: 4 


~ 


.and H.S.); 


stient A.S., age 53. PaTtHIBAMATE (Tabs. 7 t.i.d 


ermittent crises of severe pain over 2 year period; prompt relief of symptoms. Radiograph 
:pital management with Sippy regimen provided relief of (21 days later) confirms healing of minute lesser 
iptoms; however, symptoms recurred after each sojourn. curvature gastric ulcer crater. 


predictable results in the control 


Meprobamate with PatHiton® Tridihexethyl Chloride* LEDERLE 


Used prophylactically in anticipation of periods of emotional stress, or therapeuti- 
cally to relieve tension and curb hypermotility and hypersecretion, PATHIBAMATE 
is particularly well-formulated for the control of gastrointestinal disorders. 


PaTHIBAMATE combines Meprobamate (400 mg.) —the noted tranquilizer-muscle relaxant widely accepted for 
management of tension and anxiety states— and PATHILON (25 mg.) —an extremely well-tolerated anticholiner- 
gic, long noted for prompt symptomatic relief based on peripheral atropine-like action with few side effects. 
Indications: 
Duodenal ulcer, gastric ulcer, intestinal colic, spastic and irritable colon, ileitis, esophageal spasm, anxiety 
neurosis with gastrointestinal symptoms, gastric hypermotility. 
Supplied: 
Bottles of 100 and 1,000. Each tablet(yelliow, %-scored)contains Meprobamate, 400 mg., Patuizon Tridihexethy! Chloride,25 mg, 
Administration and Dosage: 
1 tablet three times a day at mealtimes and 2 tablets at bedtime. Adjust dosage to patient respense. Contraindicated in 
glaucoma, pyloric obstruction, and obstruction of the "rinary bladder neck. 
Also Available: Paruiton in four forms — Tablets of 25 mg., plain (pink) or with phenobarbital, 15 mg. (blue) ; 

- Parenteral — 10 mg./cc. — 1 cc. ampuls; 

Pediatric Drops — 5 mg./cc. — dropper vials of 15 cc. 


*PaTHILON is now offered as tridihexethyl chloride instead of the iodide, an advantage permitting 
wider use, since the latter cout interfere with the results of certain thyroid function tests. 


LeperLe Lasoratorigs, A Division of AMERICAN CyaNAMip CoMPANY, Pearl River, New York 
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for consistent therapeutic response 


in thyroid 


In all conditions requiring substitution 
therapy with thyroid hormone 


Supplied in Vu, V2, 1, 2 and 5 grain strengths. 


A Leader in Biochemical Research 


ARMOUR PHARMACEUTICAL COMPANY ~« KANKAKEE, ILLINOIS 
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tablets - alka capsules 


BUTAZOLIDIN tablets or the Alka cap- 
sules are equally effective but indi- 
vidually adaptable in a wide range of 
arthritic disorders. 

Recent clinical reports continue to 
justify the selection of Butazolidin 
for rapid relief of pain, increased 
mobility, and early resolution of 
inflammation. 

Gouty Arthritis: “...95 per cent of pa- 
tients experienced a satisfactory re- 
sponse...” 

Rheumatoid Arthritis: In “A total of 
215 cases...over half, 50.7 per cent 
showed at least major improvement, 


(phenylbutazone ceicy) 


poteat - nonhormonal - anti-inflammatory agent 


with 21.8 per cent showing minor im- 
provement....”? Osteoarthritis: 301 
cases showed “...a total of 44.5 per 
cent with complete remission or ma- 
jor improvement. Of the remainder, 
28.2 per cent showed minor improve- 
ment....”2. Spondylitis: All patients 
“,..experienced initial major improve- 
ment that was maintained throughout 
the period of medication.”* Painful 
Shoulder Syndrome: Response of 70 
patients with various forms showed 
“...8.6 per cent complete remissions, 
47.1 per cent major improvement, 20.0 
per cent minor improvement...."? 


References: 1. Graham, W.: Canad. - 
M. A. J. 79:634 (Oct. 15) 1958. 
2. Robins, H. M.; Lockie, L. M.; Nor- 
cross, B.; Latona, S., and Riordan, 
D. J.: Am. Pract. Digest Treat. 
8:1758, 1957. 3. Kuzell, W. C.; Schaf- 
farzick, R. W.; Naugler, W. E., and 
Champlin, B. M.: New England J. 
Med. 256:388, 1957. 

Availability BUTAZOLIDIN® (phenyt- 
butazone ceicy): Red coated tablets 
of 100 mg. BUTAZOLIDIN® Alka: 
Capsules containing BUTAZOLIDIN® 
(phenylbutazone ceicy), 100 mg.; 
dried aluminum hydroxide gel, 
100 mg.; magnesium trisilicate 
150 mg.; homatropine methylbro- 
mide, 1.25 mg. 
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AN AMES CLINIQUICK® 


CLINICAL BRIEFS FOR MODERN PRACTICE 


for both protein and glucose in urine 
—the21 2 most frequently performed office tests 


“dip-and-read” 


color chart provides points of reference for rapid reproducible results 
.-€liminates determining degree of turbidity for protein, permits evaluation of 

glucose range 

+ Standardized to detect clinically significant protein and glucose 

* easy reading permits reliable estimations, consistent reports 

+ specific for protein and glucose; unaffected by turbidity, drug metabolites, other urine 
constituents 

* timesaving, economical...completely disposable; no equipment, heating, filtering, cen- 

trifuging or “cleanup” afterward 


AMES 
- DIP... 10 SECONDS...2 RESULTS 


Toronto Conedo 


URISTIX® Reagent Strips—Bottles of 125. 


: 
RODUCTIVE CHARACTERISTICS IN WIVES OF DIABETICS 
a 
does diabetes in a man affect | Ne yeproducnve 
macom parison between 167 diabetic and nondiabetic men, the only signi i- @ 
among’ wives of diabetics—16.6 per cen AS: compared to per cent for wives 
Source —Babbou; Rubin, A., an d Ginsburg, Diabetes 7: 3.4058. 
® 
] 
: 
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4 
eo Ethoheptazine Citrate with Acetylsalicylic Acid, Wyeth 


for everyday pain control... 


for your many patients requiring 
potent analgesia but not an injected narcotic 


Proved by extensive evaluation’? in 1998 patients 
in diverse areas of medicine and surgery, including: 


arthritis, bursitis, early metastatic carci- 
noma, fibrositis, grippe, herpes zoster, liga- 
mental strain, low back pain, menstrual pain, 
myalgia, myositis, neuritis, pleurisy, post- 
Operative pain, postpartum pain, sciatica, 
trauma, dental pain 


e exclusive Wyeth non-narcotic analgesic plus 
anti-inflammatory action 

@ prompt, potent action—as potent as codeine 

e@ documented effectiveness and safety!.2.3 


Supplied: Tablets, bottles of 48. Each tablet [Beat | 
contains 75 mg. of ethoheptazine citrate Myjeth | 
and 325 mg. (5 grains) of acetylsalicylic acid. Philadelphia 1, Pa. 


Cass, L.J., et J.A.M.A. 166.1829 (April 12) 1958. 2. Batterman, 
R.C., et al.. Am. J. M. Sc. 234-413 (Oct.) 1957. 3. Medical Department 
Wyeth: Final Report on the Clinical Evaluation of Zactirin 
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Victim of 
Overeating and 
“‘Oversitting”’ 


BIPHETAMINE 


A ‘STRASIONIC’ RELEASE ANORETIC RESIN 


@ 10-14 Hour Appetite Curb 
® 10-14 Hour Mild Invigoration 


® Predictable Weight Loss... 
a comfortable 1 to 3 Ibs. a week in 9 out of 10 cases 


In many instances both appetite limitation and mild 
invigoration (‘Biphetamine’) are required to effect the 
balance between caloric intake and energy output 
necessary for predictable weight reduction and con- 
trol. Since ‘Strasionic’ release is employed, the desired 
(k BALANCE therapeutic action is uniform, predictable and com- 
fortable. 

Biphetamine may be prescribed for obese patients 
who are hypertensive, arthritic, diabetic, pregnant, 


menopausal, aged; and to reduce surgical risks. Use 
with initial care in patients hypersensitive to sympa- 
thomimetic compounds, in cases of coronary disease 
or severe hypertension. 


® Single Capsule Daily Dose 10 to 14 hours before retiring 


E} STRENGTHS 


List No. 875 List No. 878 List No. 895 
BIPHETAMINE® BIPHETAMINE® BIPHETAMINE® 
Resin Resin Yo" Resin 
Each black capsule contains: Each black and white capsule contains: Each white capsule contains: 
d-amphetamine ...... 10 mg. d-amphetamine ...... 6.25 mg. d-amphetamine ......3.75 mg. 
di-amphetamine ...... 10 mg. di-amphetamine ...... 6.25 mg. di-amphetamine .... ..3.75 mg. 
as resin complexes as resin complexes as resin 


Rx Only. Caution: Federal law prohibits dispensing without prescription. 


STRASENBURGH 


- 
* Originators of ‘Strasionic’ (sustained lonic) Release 
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Victim 
of Overeating 


~ 
Non-Amphetamine 
™ 
A ‘STRASIONIC’ ANORETIC PHENYL —/7ERT.-BUTYLAMINE RESIN 


10-14 Hour Appetite Curb 


Predictabie Weight Loss... 
a comfortable .221 Ibs. per day in average case 


In many instances, appetite limitation only (‘lonamin’) 
is required to effect the balance between caloric intake 
and energy output necessary for predictabie weight 


y) BALANCE reduction and control. Since ‘Strasionic’ release is 
' employed, the desired therapeutic action Is uniform, 
predictable and comfortable. 

lonamin may be prescribed for obese patients who 
are arthritic, diabetic, pregnant, menopausal, aged, to 
reduce surgical risks, and may be used with caution in 
hypertensive or cardiovascular disease. 


Single Capsule Daily Dose 10 to 14 hours before retiring 


RENGTHS 
Rx Only. 
Caution: Federal law prohibits 


List No. 904 List No. 903 dispensing without prescription. 


IONAMIN™ IONAMIN™ 
‘Bo’ 
Each yellow capsule contains: Each grey and yellow capsule contains: 
phenyl-tert.-butylamine .. 30 mg. phenyl-tert.-butylamine .. 15 mg. 
as a resin complex as a resin complex 


STRASENBURCH Lasoraronius 


Sie Originators of ‘Strasionic’ (sustained ionic) Release 
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4 
Bec@use Parsidol excels in control of tremor 2 


_ rigidity!, many routine chores of the parkinsonian patient are 

fade easier. Activities not even attempted before, are made 

bossible because Parsidol permits increased freedom of a 
ment even af the fingertips . : 


© Parsidol improves the patient’s emotional perspective as his 
physical coordination and dexterity return. Though effective 
by itself, Parsidol is also compatible with most other anti- 
parkinsonian drugs. Side effects aré minimal and elderly 
Patients are able to tolera‘e large amounts of the drug’. 

Most optimally to a maintenance dosage Of 
50 mg. q.i.d. 

4. Schwab. R.S. and England, A.C.: J. Chron, Dis. 


8:488-509 (Oct.) 1958. 
2. Doshay, L.J. et al.: J.A.M.A. 160:348 (Feb.) 1956. 


brand of ethopropazine hydrochloride 


PARSIDOL 
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PROZINE offers effective aid in the treatment of many organic symptoms arising 
from moderate to severe emotional disturbance. For example, Prozine produced 
improvement in 62 of 74 patients! with anxiety neuroses accompanied by nausea, 
vomiting, tremor, palpitations, or fear. In another 57 patients? suffering from 
nausea and vomiting, ProzinE relieved symptoms in over 90 per cent. 


Designed for everyday practice, Prozine controls motor excitability as well as ‘ 
anxiety and tension by acting on both the hypothalamic and thalamic areas of the & 
brain. Because of this dual action, dosage requirements are low, side-effects minimal. 


1. Case reports on file, Wyeth Laboratories. 2. Parks, R.V., and Moessner, G.F.: Dual 
Approach to Patient Care, Scientific Exhibit, A.A.G.P., April, 1959. 


“Nausea and vomiting? Not any more!”’ 


Affects the thalamic and hypothalamic areas of the brain 


PROZIN 


meprobamate and promazine hydrochioride, Wyeth 


- SPECIFIC CONTROL THROUGH DUAL ACTION 


[Meth | 
*Trademark adelphia 1; Pas 
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¢e HOSPITAL RESUSCITATOR—for long term 
or emergency use. The PR-1A maintains or in- 
sures respiration by setting a single control. 


¢ IPPB UNIT—for intermittent positive pressure 
breathing, the PR-1A matches in function and 
operation the familiar Bennett Therapy Units. 


e FLOW-SENSITIVE—even with the PR-1A on 
automatic cycling, a patient can take over at will 
with his own respiratory pattern. Semi-conscious 
patients, unable to coordinate well, are assisted 
automatically. These features are made possible 
by the unique Bennett Valve. 


e ADAPTABLE—Uses oxygen or air from pine’ 

source or cylinder. On automatic cycling, toler- 
ates gross leak in patient system. Features in- 
clude simple pedestal mount, adjustable aspira- 
tor, air/oxygen diluter, and ‘large nebulizer for 
long term use. 


Model PR-1A Respiration Unit 


lis 


$550.00, FOB Los Angeles 
Write for literature or demonstration 


BENNETT RESPIRATION PRODUCTS, INC. 


2230 So. Barrington Avenue « Los Angeles 64, California 


®@ Distributed East of the Continental Divide by Puritan Compressed Gas Corp. 
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effective in 


of 1570 patients with 


LOW BACK PAIN 


(LUMBAGO, SACROILIAC DISORDERS) 


effective in 


of 443 patients with 


DYSMENORRHEA 


AND PREMENSTRUAL TENSION 


Dosage: 1 or 2 Caplets® of 100 mg. orally 
three or four times daily. Relief of symptoms 
occurs in from fifteen to thirty minutes and 
lasts from four to 3ix hours. 

Supplied: Trancopal Caplets (scored) 
100 mg., bottles of 100. 


INDICATIONS 

Musculoskeletal 

Low back pain (lumbago) / Disc syndrome / 
Neck pain (torticollis) / Fibrositis / 
Bursitis / Ankle sprain, tennis elbow / 


Rheumatoid arthritis / Myositis / 
Osteoarthritis / Postoperative muscle spasm the fir st true tranqui ee 
Psychogenic 
Dysmenorrhea / Angina pectoris / f 

Anxiety and tension states / Asthma / 4 
Premenstrual tension / Alcoholism 

(| LABORATORIES Potent MUSCLE RELAXANT 

New York 18, N. Y. .. - Equally effective as a TRANQUILIZER 


*tran-qui-lex-ant (tran’kwi-lak’sant) [< L. rranquillus, 


ANONE) AND CAPLETS, TRADEMARKS 
(onano oF cmonmes amo carvers quiet; L. laxare, to loosen. ax the muscles} 
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NEW G.I. DOSAGE FORM 


THE MEASURE OF THE MAN 


Milpath-200 


200 mg. Miltown® + 25 mg. anticholinergic 


1/2 strength Miltown (200 mg.) with 
full-level anticholinergic (25 mg.) 


... When the G. I. patient requires increased anticholinergic 
effect with normal levels of tranquilization, prescribe 

2 Milpath 200 t.i.d., or as needed. 

... When the G. I. patient requires long-term management with 
established anticholinergic levels but with lower levels of 
tranquilization, prescribe 1 Milpath 200 t.i.d., or as needed. 


| 


Two dosage forms of Milpath are now available : 


' MILPATH 200—Each yellow, coated tablet contains 200 mg. 
meprobamate and 25 mg. tridihexethyl chloride. 


DOSAGE: | or 2 tablets t.id. at mealtime and 2 tablets at bedtime. 


MILPATH 400—Each yellow, scored tablet contains 400 mg. 
meprobamate and 25 mg. tridihexethyl chloride. 


DOSAGE: | tablet t.i.d. at mealtime and 2 tablets at bedtime. 
Both forms supplied in bottles of 50 tablets. 


WW) WALLACE LABORATORIES New Brunswick, N.J. 
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In 259 cases of skin and soft tissue infections treated with triacetyloleandomy- 
cin, investigators'-* report good or excellent results in 95.6 per cent. Infections 
included abscesses, furuncles, carbuncles, cellulitis, infected burns, pustular 
acne, pyodermas, and wound infections. 


Other studies, as well as wide usage, have shown that CyCLAMYCIN is also 
prompt and reliable therapy for respiratory and urinary tract infections due to 
gram-positive pathogens. CYCLAMYCIN has often proved effective against 
staphylococci resistant to other antibiotics. 


Available in both capsule and flavored liquid form, CyCLAMYCIN is convenient 
to administer, readily accepted by patients of all ages. 


a most effective antibiotic for 


skin and 
soft tissue 
infections 


EXCELLENT RESULTS ae RESULTS Cc 


A “workhorse mycin” for common infections . 


TRIACETYLOLEANDOMYCIN, WYETH 2 
Wyeth 


Philadelphia 1, Pa 


SA gona Capsules, 125 mg. and 250 mg., vials of 36. Oral suspension, 125 mg. per 5-cc. teaspoonful, bottles 
. 02. 


References: 1. Wennersten, J.R.: Antibiotic Med. 5:527 (Aug.) 1958. 2. Shubin, H., et al.: Antibiotics Annual 
1957-1958, Medical Encyclopedia, Inc., pp. 679-684. 3. Olansky, S., and McCormick, G.E., Jr.: Antibiotics 
Annual 1958-1959, Medical yp Inc., pp. 265-267. 4. Isenberg, H., and Karelitz, S.: tbid., pp. 
284-286. 5. Mellman, W.J., et al: , pp. 319-326. 6. Leming, B.H., Jr., et al.: Ibid., pp. 418- 424. 7. 
Hall, W.H., and Albright. in Antibiot. Med. & Clin. Therap. 8. McCrumb, F. R., and Snyder, M.J.: 
Personal Communicat 
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With Singoserp 

this patient’s blood pressure 
was controlled for the first 
time without side effects 


FROM THE FILES OF A PHILADELPHIA CARDIOLOGIST. 
PHOTOS USED WITH PERMISSION OF THE PATIENT. 


Tombstone salesman had known 
hypertension for 16 years; rejected 
by U.S, Army because of high blood 
pressure. Whole root rauwolfia low- 
ered pressure satisfactorily, but pa- 
tient could not tolerate side effects. 


Singoserp in a dosage of 0.5 mg. 
daily lowered his blood pressure to 
130/80, produced no side effects. 
Patient feels well, works well, speaks 
of marked improvement in outlook 
and function. 


systolic 
diastolic” 


| 
mistory of patient wt TOrm: 
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Clinical findings in 900 patients 
show the 

selective antihypertensive action 
of Singoserp 


IN 736 PATIENTS, BLOOD PRESSURE FELL AN AVERAGE OF 30.7 mm. Hg: 
more than half of these patients suffered from moderate 
to severe hypertension 


@ more than half of the cases involved hypertension of at 
least 6 years’ standing, with many histories of up to 20 
years’ duration 


THE SIDE-EFFECTS PROBLEM WAS MINIMIZED IN MOST PATIENTS: 


Chart shows gratifyingly low incidence of side effects in 233 
patients given Singoserp with no other antihypertensive 
medication 


In new patients: Average initial dose, 1 to 2 tablets (1 to 2 mg.) daily. 
Some patients may require and will tolerate 3 or more tablets daily. Main- 
tenance dose will range from ¥2 to 3 tablets (0.5 to 3 mg.) daily. 


In patients taking other antihypertensive medication: Add 1 to 2 Singoserp 
tablets (1 to 2 mg.) daily. Dosage of other agents should be revised down- 
ward to a level affording maximal control of blood pressure and minimal 
side effects. 


(syrosingopine CIBA) 


a major 
improvement 
in rauwolfia 


a major 
advance in 
antihypertensive 
therapy 
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Prescribe adequate daily 
amounts of 


OTABA 


(Pure Potassium Aminobenzoate, Glenwood) 
Institute treatment early 


and continue for a long 
enough period. 


Evidence obtained from the observations of 
competent clinical investigators justifies 
_the suggestion that this non-toxic drug may 
be found of great value wherever the patho- 
logical formation of fibrous tissue retards 
the patient’s response to treatment. 


Marked improvement in Scleroderma fol- 
lowing treatment with POTABA prompted 
its use in treatment resistant Sarcoidosis 
and Peyronie’s disease with the following 
recently reported results : 


In 15 cases of Sarcoidosis cough, dyspnea 
and malaise decreased in 14. Partial or com- 
plete clearing of x-ray abnormalities was 
evident in 13 patients.! 


21 Patients with Peyronie’s disease re- 
ceiving 12 gms. daily in divided doses for 
periods ranging from 3 months to 2 years 
responded as follows: Pain, where present 
disappeared from 16 of 16 cases. Penile 
deformity improved in 14 of 17 patients. 
Plaque decreased in 16 of 21. 


POTABA DOSAGE FORMS 


POWDER, 


CAPSULES 2 Gram sealed TABLETS 
of 0.5 gm. 100 «m., ENVELOPES of 0.5 gm. 
L (250’s) 1 Ib., 5 Ib. (100’s, 1,000’s) § (100’s, 1,000’s) 


Complete literature available to ae on request 


_ Also available: Information on 


1., 2. To be published, 


'ASKALIUM (Pure Potassium P.A.S.). 


*Trademarks of Glenwood Laboratories Inc. 


GLENWOOD LABORATORIES INC. / BERGENFIELD, N. J. 
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think of Terfonyl sirst 


Squibb Triple Sulfas ulfapyrimidines 


THE TRIPLE SULFONAMIDE OF CHOICE IN COMMON 
URINARY, RESPIRATORY, AND OTHER BACTERIAL INFECTIONS 


for effectiveness... 
Prompt, high blood levels! 
Excellent tissue diffusion*® 
Broad in scope—attacks 
both gram-positive and 
gram-negative pathogens?* 


for safety... 

Highly soluble in urine— 
especially at critical pH levels* 
Impressively low incidence 

of sensitization reactions** 
Frequently avoids the 
problem of the development 
of resistant organisms 


for economy... 
Terfonyl is economical 
to prescribe for your patients 


for palatability... 

Good tasting, raspberry- 
flavored suspension appealing 
to all age groups—particularly 
the young and elderly patients 


Supply: 

Raspberry-flavored suspension, 
containing 0.167 Gm. each of 
sulfamethazine, sulfadiazine, and 
sulfamerazine per teaspoonful (5cc.). 
Pint bottles. 


Tablets, containing 0.167 Gm. each 
of sulfamethazine, sulfadiazine, and 
sulfamerazine per 0.5 Gm. tablet. 
Bottles of 100 and 1000. 


Also available : 

Pentid-Sulfas: Each tablet contains 
200,000 units of crystalline 
penicillin G potassium and 0.167 Gm. 
each of sulfamethazine, 
sulfadiazine, and sulfamerazine. 
Bottles of 30, 100 and 500. 


References: 

1. Campbell, M. F .: Principles of U: 
Philadelphia, W. B. Sounders Company, 1957, 
p. 232. 2. Sophian, L. H.; Piper, D. L., end 
Schneller, G. H.: The Sulfapyrimidines, 
New York, A. Colish, 1952, pp. 70-76. 

3. Lehr, D.: New York J. Med. 60: 1861 
(June 1) 1950, 


Squibb Quality / the Priceless Ingredient 


*TERFONYUR’ AND “PENTIOS®” ARE SQUIRG TRADEMARKS 
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Dork forget, Doctor 
“to Toke some of You own medioune! 


On vacation — at the beach — on the golf course — or garden- 
ing in your own back yard, sunburn, insect bites, cuts and 
abrasions are all part of the summer picture. 


A handy tube of Xylocaine Ointment means prompt relief of 
pain, itching and burning for your patients. After you’ve seen 
to your patients’ comfort, remember that tube of Xylocaine 
Ointment for yourself. 


Just write “Xylocaine Ointment” on your Rx blank or letter- 
head, and we will send a supply for you and your family. 


Astra Pharmaceutical Products, Inc., Worcester 6, Mass., U.S.A. 


XY LOCAINE’ OINTMENT 


(brand of lidocaine*) 
2.5% & 5% 
SURFACE ANESTHETIC 


Pat. No. 2,441,498 Madein U.S.A. 
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ore Effective 


Automatically measured-dose 
aerosol medications. - 
Nonbreakable...Shatterproof 
Spillproof...Leakproof 


Isoproterenol sulfate, 2.0 mg. per cc., suspended 
® in inert, nontoxic aerosol vehicle. Contains no 


Medihaler-— is alcohol. Each measured dose contains 0.06 mg. 


isoproterenol. 


Epinephrine bitartrate, 7.0 mg. per cc., sus- 


Medihaler—EPI° Tach measured dove contains 
0.15 mg. epinephrine. 


——— NOTABLY WELL TOLERATED AND EFFECTIVE FOR CHILDREN, TOO / Rik 
Northridge, Calif. 
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both blood picture and patient respond to TRINSIC: 


determined that !ow serum iron may 


panied by Vitamin By, deficiencies which result fr 
nutrition, increased demand, or lack of intrinsic factor. 
vitamin’ deficagneies also have been found 
These: studies suggest that an anemia may be multiple in» 
that opiunum: would be <lerived from « combination 
Trinsicon offers therapeutic quantities of known 
tors, Preteribe twa Jaily to provide assured respo: 
i treatable anemiaa. 
> Trinsicon® 4. A.M, A. Agch. int, Med., : 
with isting ie faker, Lilly) Am, J. Obst. & Gynec., 70:10 
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